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Streamline your assembly methods with the 
SPEED NUT System and break your own best 


assembly records with ease. 


SPEED NUTS always replace 2 or more parts, 
reduce weight, lower net costs and provide a 
double-locked spring tension assembly that 
prevents vibration loosening. 


SPEED NUTS and SPEED CLIPS are preci- 


sion-made to fit bolts, screws, rivets and studs 


TEST THING IN” FASTENINGS 


in blind location or visible assemblies. Over 
800 shapes and sizes for metal, wood, ceramic 
and plastic applications. Many SPEED 
CLIPS are also available to fasten cables, 
wires, tubes and conduit by simply snapping 
them into holes in panels or sheets. 


Send us your assembly details and we will 
furnish samples and engineering data 


promptly. 





























CONSOLIDATED CURTISS-WRIGHT 





”, 4 









ERE at Goodyear our long experience in aeronautical 
engineering is fully mobilized in the production of 
subassemblies — wings, floats, nacelles, tail and other light 


metal alloy surfaces—for airplane manufacturers. 


The high quality of these parts being fabricated by our 
subsidiary Goodyear Aircraft Corporation is attested by the 
increasing use of these parts in planes meeting the most rigid 


governmental specifications. 


These include bombers and fighters being made by The 
Glenn L. Martin Company, Grumman Aircraft Engineering 
Corporation, Curtiss-Wright Corporation and Consolidated 


Aircraft Corporation. 


In addition, we are producing wheels, brakes, tires, tubes 
and numerous other rubber accessories on far larger scale 


than ever before for practically every major airplane company. 





\s the leading mass-producer in its 
field, Goodyear now serves aviation 
as it long has the automobile and 
motor truck industries —as a depend- 
able supplier of highest-quality parts 
and accessories, backed by thirty years’ 


experience in aviation. 
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GRUMMAN 





MARTIN 














SOME OF THE NUMEROUS GOODYEAR 


PARTS AND ACCESSORIES AVAILABLE 
TO AIRCRAFT MANUFACTURERS 


CONTROL CABIN — Instru- 
ment, control and 
equipment installa- 
tions, control grips, 
pedal pads, sealing 
strips, vibration damp- 
eners for instruments, 
parachute cushions, 
crash padding, grom- 
mets, 

MAIN CABIN — Cabin 
structure, Airfoam seat 
cushions and mat- 
tresses, rubber flooring, 
crash pads, window 
strips, steptreads. 


WINGS—W ings and wing 


floats, ailerons, flaps, 


bullet - puncture - seal- 
ing gasoline and oil 
tank linings, gasoline 
hose connections, wing 
steptreads; hose, 


gaskets and valves 
for hydraulic controls. 


MOTORS — vibration- 
dampener mounts, 
bullet - puncture - seal- 
ing gasoline feed hose. 


LANDING GEAR — magne- 
sium- and aluminum - 
alloy wheels, hydraulic 
disc brakes, tires, tubes, 
Dual-Seal tubes for 
nosewheels, brake seal- 
ing rings and gaskets, 
hydraulic brake con- 
trol hose; retracting 
gear hose, valves and 


gaskets. 


COMPLETE ALL-METAL AND 
FABRIC-COVERED SUBASSEM- 
BLIES — wings, nacelles, 
floats, tail and other 
surfaces. 











SPECIFY GOODYEAR 


Airfoam—T. M. The Goodyear Tire & Rubber Company 
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AIRPLANE TIRES, 
WHEELS AND BRAKES 
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Looking 
for hig 2 


or a dependable steel 
\stressed parts?... Ask 


Climax about Molybdenum Steels. 


Higher stresses in certain aircraft structural parts, with 
consequent greater demands on materials, are the 
natural result of increasing engine power and flying 
speeds. 

Chromium-Molybdenum-Nickel steel (SAE X4340), 
both in forged and in tube form, has proved a highly 
satisfactory answer to these new demands. 


CLIMAX FURNISHES AUTHORITATIVE 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


When properly heat treated the steel develops ex- 
cellent tensile strength (180,000-200,000 p.s.i.) com- 
bined with correspondingly high fatigue strength. It 
machines well in the heat treated condition, and 
welds without difficulty when pre-heated to 400-600°F. 

Send for free technical book “Molybdenum Steels 
in Aircraft Construction”. 


ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
FERROMOLYBDENUM 


CALCIUM MOLYBDATE 
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Power assembly lines speed aircraft defense production. At the Bell Aircraft Corp.’s new Niagara Falls plant (above) 
the endless chain conveyor is sunk into the floor, while at the Vultee Aircraft, Inc. (below) the belt moves overhead. 
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Dear Readers: Respond! 


| * apne ACCEPTANCE of a publication invariably 
carries with it added responsibility for both 
publisher and editorial staff. The Aeronautical 
Review is no exception. Whereas general publica- 
tions can gage reader interest and acceptance from 
newsstand sales as well as from letters, technical 
publications like the Aeronautical Review must 
depend upon letters and occasional chats with In- 
stitute members and the industry at large. 

Whether or not this might suffice, we hold that no 
periodical can grow and develop without a clear and 
accurate picture of its readers’ desires and needs. 
Reader reaction is the prime necessity to planning 
improvement. Especially is this true of a publication 
such as this, the basic function of which is reader 
service rather than entertainment. 

The editors of the Aeronautical Review welcome 
communications of constructive criticism and sug- 
gestions from its many readers—the engineers and de- 
signers, and the operations and maintenance executives 
and workers who depend on the Review to keep abreast 
of current aeronautical publications and literature. 
Suggestions as to coverage, treatment, indexing, 
content and general improvement of its practical 
usefulness are urgently sought. 

We shall continue to use such letters in future 
planning and policies for the Aeronautical Review, 
so that its development may keep pace with the rapid 
growth and progress of the Industry and its contents 
continue to fulfill the needs and desires of its readers. 


Putting Unused Books to Work 


The libraries of the Aeronautical Archives of the 
Institute of the Aeronautical Sciences have been 
acquired largely through gifts from members. The 
great Burden Collection of some twelve thousand 
aeronautical books is on indefinite loan and only a 
small part of the Paul Kollsman Fund of $50,000 has 
had to be used so far for the operation of the loan 
library. It is from gifts of book collections such as 
the Hanscom, Fairey, Aldrin, Gardner, Loening, 
Warner and others that the library has grown to its 
present size of five thousand books available for 
loaning. Many other members have presented a few 
books and publishers have sent hundreds of new 
books for review. , 

Instead of members keeping on their shelves books 
which they no longer have occasion to use, they can 


George R. Forman 
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Robert R. Dexter 
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feel that they are assisting newcomers in the field by 
donating them to the Archives library. In this way 
they will have the satisfaction of knowing that these 
books will be used to benefit others. Such gifts, even 
duplicates of books already in the library, are grate- 


Making Names Stick 


As the job of building aircraft for defense spreads 


fully received. 


out among more and more manufacturers, new names 
appear on the aviation roster. Some of them are 
established names, long known in other industries. 
Others are completely new. 

Ultimately, when the emergency is over and the 
business returns to its normal size, some of these 
names will vanish and others will return to their 
original trade. A certain number will remain and 
become a permanent part of the aeronautical industry. 

Just what will determine their fate? The excellence 
and usefulness of the particular product, the skill 
with which it is distributed and the service it can 
continue to render post-war aviation will largely 
determine whether it will remain or pass out of the 
picture. Actual records show that these qualities 
unaided cannot guarantee permanence. 

Many of the new companies in aviation made their 
entry at the bayonet point of defense necessity. They 
have all the orders they can fill. Their problem is 
production, not sales. They have, many of them, all 
they can do to get orders filled and be satisfied that 
the Government and the Office of Production Manage- 
ment know who they are. But keeping before the pub- 
lic demands continuous explanation, repeated telling. 

In aviation, most of the telling is done in trade lit- 
erature of various kinds. New products and processes 
are announced in advertisements and releases. New 
ideas in aerodynamics, structures and methods are pre- 
sented in the form of scientific papers for group pre- 
sentation or publication. Catalogues, handbooks of 
instruction and instruction sheets make it easier for 
the industry to put the ideas to work. 

The ever-increasing quantity and improving quality 
of information that is being brought forth through 
these media present a most encouraging outlook for 
the future of aviation, both as to persistent progress 
and as to increasing stability. Those organizations 
which have come into aviation for the emergency and 
want to keep the toehold they have gained must do 
more than produce—they must tell about it, and it 
takes a lot of telling to make a name stick. 
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July 11. The War Department an- 
nounced the autonomous organization 
of the Army Air Forces to include a 
separate and independent air force 
staff as part of the recent program for 
a semi-independent air force under 
Major General Henry H. Arnold. 
Brigadier General Carl Spaatz will act 
as chief of air staff under General 
Arnold. 

July 12. The House Roads Com- 
mittee reported favorably on the 
Cartwright defense highway bill which 
would earmark $2,000,000 of the de- 
fense highway appropriation for ex- 
periments with landing strips placed at 
set intervals along the military high- 
ways. 

July 13. Aircraft engines totaling 
1,700,000 hp. were turned out in June 
by Wright Aeronautical Corpora- 
tion’s plant at Paterson, New Jersey 
—an all-time record for the mass pro- 
duction of defense aircraft power 
plants. 

July 13. An 850-acre naval air 
base for long range patrol bombers 
was opened at Quonset, Rhode Island. 

July 13. Completed negotiations 
with the Bolivian Government for the 
nationalization of the German-owned 
Lloyd Aereo Boliviano were an- 
nounced by Thomas O. Hardin, head 
of the first commercial airline com- 
mission to Latin-America. Part of 
the route will be assigned to Panagra, 
making possible the first coast-to- 
coast service from Brazil to Chile 
under American management. 

July 14. Major General Henry H. 
Arnold, speaking at the closing of the 
Twelfth Annual National Soaring 
Contest at Elmira, stated that gliders 
might determine the difference be- 
tween success or failure in many mili- 
tary missions. 

July 15. A report issued by the 
Civil Aeronautics Authority indicated 
an increase of 75 airports operating 
in the U.S., bringing the total number 
to 2,277. 

July 16. The Australian Govern- 
ment, hitherto opposed to the exten- 
sion of transpacific air service from the 
U.S. to Australia, indicated its will- 
ingness to grant landing rights to the 
United States in return for similar 
privileges in this country for an Aus- 
tralian company. 

July 17. Ten light airplanes, flown 
by civilian pilots, took part in cavalry 


maneuvers at Fort Bliss, Texas. In 
a statement on the two-day exercises, 
Major General Innis P. Swift praised 
the performance of these craft which 
carried communications when radio 
channels had been jammed. 

July 19. American Export Air- 
lines announced that it intended to 
begin transatlantic air service this 
Fall, without an air mail contract, if 
necessary. 

July 21. Brigadier General Don- 
ald H. Connolly, Administrator of the 
C.A.A., reported a total of 82,277 
certified civilian pilots in the U.S. on 
July 1, more than double the number 
reported a year ago. 

July 23. The newly organized 
Army Air Corps Ferry Command 
delivered to Floyd Bennett Field in 
New York several Douglas DB-7 
bombers, the first aircraft transferred 
by the unit. 

July 24. President Roosevelt ap- 
pointed Dr. William E. Durand, pro- 
fessor emeritus of mechanical engi- 
neering at Leland Stanford Univer- 
sity, to be a member of the National 
Advisory Committee on Aeronautics. 


July 25. The Australian Ministry 
of Aircraft Production announced that 
1,000 Australian-built airplanes would 
be ready for service by the end of 
October. The first lot to be completed 
will be Bristol Beaufort bombers. 


July 25. The establishment of pas- 
senger service between Glens Falls, 
N. Y., and New York City was an- 
nounced by Canadian Colonial Air- 
ways. 

July 27. The U.S. Army’s first or- 
ganized force of air-transported land- 
ing troops, a specially trained bat- 
talion available for any hemisphere 
defense emergency, was formed in the 
Panama Canal Zone. 


July 27. President Getulio Vargas 
of Brazil formally authorized Panair 
do Brazil, Pan American Airways sub- 
sidiary, to build and improve air- 
fields at eight cities on the Brazilian 
coast from north of the Amazon River 
to Sao Salvador. 


July 28. Consolidated Engineering 
Corp. of Pasadena, California, an- 
nounced its special agreement with 
the Sperry Gyroscope Company under 
which it will take over Sperry’s work 
on vibration and strain-measuring 
equipment. 
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July 28. William Sholto Douglas, 
British Air Marshall and youngest 
commander in the British fighting 
forces, was knighted. 


July 30. In a move to coordinate 
air and ground forces, the U.S. Army 
announced the creation of five Air 
Support commands within the frame- 
work of the Air Forces Combat Com- 
mand. These branches will include 
observation aircraft, dive bombers, 
photographic airplanes, gliders, para- 
troop carriers and troop transports. 

July 31. First flight tests of the 
Vega Ventura, new medium attack- 
bomber built for the British, were 
made at Burbank, California. 


August 1. Dr. Jerome C. Hun- 
saker, head of the departments of 
mechanical and aeronautical engineer- 
ing at the Massachusetts Institute of 
Technology, was elected chairman 
of the National Advisory Committee 
on Aeronautics to succeed Dr. Van- 
nevar Bush who has become director 
of the newly established Office of 
Scientific Research and Development. 


August2. The Office of Production 
Management granted priority ratings 
to light airplane builders, permitting 
them to build 8,000 airplanes during 
the next twelve months. Recent 
demonstrations of the military useful- 
ness of these craft, made during recent 
maneuvers where they were used for 
artillery spotting and courier service, 
are said to have prompted the move. 

August 2. Johnston and Palmyra 
Island sites in the Pacific south of 
Hawaii were announced ready for 
commissioning as Naval Air Bases. 

August 3. Packard Motor Car 
Company’s Aircraft Motor Division 
began mass production of Rolls-Royce 
Merlin aircraft engines. 

August 5. Tests were begun on a 
new twelve-cylinder 1,800 hp. liquid- 
cooled engine at the Ford Motor Com- 
pany at Detroit. 

August 5. Mayor LaGuardia of 
New York broke ground for a $500,- 
000 seaplane hangar to be occupied by 
American Export Airlines at La- 
Guardia Field. 

August 6. Pan American Airways 
opened an air route from Rio de 
Janeiro to Lima, Peru, replacing 
Deutsche Lufthansa subsidiaries. 

August 8. Pan American Airways 

(Continued on page 49) 











Aerodynamics 


Factors Affecting Elevator Control 
Forces. George S. Trimble, Jr. This 
paper presents an analysis and discus- 
sion of the factors affecting elevator 
control forces. The rate of change of 
elevator stick force with speed is 
offered as a control force criterion be- 
cause: first, its value is affected by 
all the variables associated with longi- 
tudinal control; and second, it is 
easily measured on the full scale air- 
plane in flight. 

Since the analysis shows a relation- 
ship between this criterion and longi- 
tudinal static stability with controls 
free or fixed, it is also suggested as a 
longitudinal static stability criterion. 
Additional flight testing will be re- 
quired to determine reasonable limits 
for this criterion. Once established, 
it should aid the designer in his con- 
sideration of longitudinal stability and 
control. Journal of the Aeronautical 
Sciences, August 1941, pages 401-405. 

Zum Luftkraftgesetz der harmon- 
isch schwingenden, knickbaren Platte 
(Fliigel mit Ruder und Hilfsruder) 
[On the Aerodynamic Law of a Har- 
monically Vibrating Buckling Plate 
(Wing With a Control Surface and an 
Auxiliary Control Surface)]. fF. 
Dietze. Formulas ready to use for 
the aerodynamic forces and moments 
of a harmonically vibrating buckling 
plate in an even flow are extended to 
the case in which one part of that por- 
tion of the plate which is in front of 
the buckling edge is considered to be a 
part of the control surface; in com- 
bination therewith, arrangements of 
control surfaces and auxiliary control 
surfaces with internal compensation 
are to be taken into account approxi- 
mately. 

In order to make the formulas as 
handy as possible, some changes are 
made in jotting down the functions 
which refer to aerodynamic laws, as 
compared to the conventional way of 
writing. This report is limited to 
small deflections only. Luftfahrtfor- 
schung, April 1941, pages 135-141, 4 
illus. 

Die eindeutige Kennzeichnung des 
Flugzustandes in der Nihe der Min 
destgeschwindigkeit (Clear Indication 
of the Flight Altitude Close to Mini- 
mum Speed). F. Hoppe. The writer 





The views and opinions 
expressed in this section 
are exclusively those of the 
writers or publications 
named. They are in no case 
to be construed as those of 
the Aeronautical Review or 
the Institute of the Aero- 
nautical Sciences. 
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discusses the difficulty of drawing con- 
clusions, from air speed indications of 
the actual flight altitude, on lifting 
forces which may be still in reserve. 
He suggests an observation of the 
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boundary layer conditions by measur- 
ing the total pressure on the suction 


side of the wing. This could be done 
in combination with the air speed 
indicator. Several results of wind 
tunnel tests and flight tests are pre- 
sented. Questions regarding the prac- 
tical application are also discussed. 
Luftfahrtforschung, May 1941, pages 
198-203, 11 illus. 

Kurventafeln zur Abkiirzung der 
Abwindrechnung nach Multhopp und 
zwei Anwendungsbeispiele (Curve 
Tables to Cut Down the Time of the 
Downwash Calculation According to 
the Multhopp Method, Also. Two Ex- 
planatory Examples). G. Braun and 
H. Scharn. The Multhopp calcula- 
tion method for the downwash on the 
tail group requires several steps. De- 
termination of the downwash within 
the breaking away vortical layer takes 
a long time. Curve tables which are 
generally valid are presented by 
means of which the time necessary for 
the entire calculation may be cut by 
half. Luftfahrtforschung, May 1941, 
pages 179-183, 6 illus. 

Bestimmung der Widerstandsbei- 
werte handelsiiblicher Runddraht- 
siebe (Determination of the Coeffi- 
cients of Resistance of Screens Made 
of Commercial Round Wire). B. 
Eckert and F. Pfliiger. In order to 
synchronize throttle devices in test 
stands for axial blowers, resistance 
measurements were made on screens 
made of commercial round wire. 
This article reports the results which 
are of importance to the operation of 
blower test stands. Luftfahrtfor- 
schung, April 1941, pages 142-146, 
7 illus. 

Zur Frage des geraden Sturz- und 
Gleitfluges bei veranderlicher Luft- 
dichte (On the Problem of a Straight 
Power Dive or Glide at Variable Den- 
sity of the Air). Wilhelm Miiiller. 
For the calculation of the speed of an 
airplane at a straight power dive or 
glide, a method is discussed which 
takes into consideration the variabil- 
ity of the air with altitude as well as 
the dependence of the coefficient of 
resistance on the lift value. Luft- 
fahrtforschung, May 1941, pages 174— 
178, 4 illus. 

Ergebnisse einiger systematischer 
Flugversuche iiber die dynamische 
Lingsstabilitét mit losem Ruder (Re- 
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sults of Some Systematic Flight Tests 
on Dynamic Longitudinal Stability 
With Free Control Surface). Rudolf 
Schmidt. A report on the results of 
flight tests to investigate the effect of 
“stabilizing the dynamic pressure” on 
the dynamic condition of an airplane. 

The results show that there is quite 
a difference as to whether the force 
which creates the stabilization is a 
mass force or an elastic force, while 
static stability is not affected. The 
“‘mass-free stabilization of dynamic 
pressure” was produced by means of a 
spring which was connected to the 
elevator across a curved disk in such a 
way that the introduced moment was 
independent of the deflection of the 
control surface. 

Tests were made on “‘stabilization 
due to mass forces,’ on ‘‘mass-free 
stabilization” and on ‘‘mixed dynamic 
pressure stabilization.’”’ The flight 
tests showed that mass forces increase 
the duration of vibrations, while 
‘“‘mass-free stabilization” produced a 
considerable variation of damping. 
Luftfahrtforschung, May 1941, pages 
169-173, 11 illus. 

Aerodynamics of Insect Flight. 
F. W. Lane. An interesting study of 
insect flight using high speed motion 
picture photograph. It is shown that 
Nature’s aircraft are, for their respec- 
tive purposes, considerably more ef- 
ficient than are the flying machines of 
Man’s creation. They can hover ina 
breeze and are expert gliders. They 
can attain maximum velocity from a 
standing start in a fraction of a sec- 
ond and perform the most intricate 
acrobatic maneuvers. They fly for- 
wards, backwards, sidewise, and carry 
unbelievable “‘payloads.’’ Action pic- 
tures of a fly, bee, and dragon fly, are 
shown. Aeronautics, July 1941, pages 
50-54, 10 illus. 


Accessories 


A Differential Control-Unit. F. E. 
Burger. Description of a variable 
velocity-ratio unit suitable for inclu- 
sion in flying-control circuits of air- 
planes. Mathematical analysis is pro- 
vided to assist designers in the accu- 
rate production of such a device. Its 
purpose is to provide a constantly 
varying gear ratio between cockpit 
controls and control surfaces. In gen- 
eral it is desirable to obtain a progres- 
sive increase in angular change of the 
control surface as the extremity of the 
control movement is approached. 
The unit, made up of a stationary 
drum, lever and chain driven sprocket, 
is said to be an improvement over the 
ordinary differential lever system. 
Aircraft Engineering, June 1941, pages 
154, 155, 161, 6 illus. 

Switches and Switchboards. E. B. 
Moss. Discussion of the problem of 


conserving panel space by regrouping 
and consolidating instruments. Work 
in this field being done by Kollsman, 
General Electric, and Pioneer is out- 
lined, together with developments in 
special warning devices. Aeronau- 
tics, July 1941, page 61. 

Sperry Hydraulic Exactor Control. 
A new, simplified remote-control sys- 
tem, recently developed by Sperry 
Products, Inc., is described. Its par- 
ticular advantage lies in the positive 
and accurate control provided and in 
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the fact that the transmitting and re- 
ceiving unit may be placed any dis- 
tance apart. It furnishes positive in- 
stantaneous control by hydraulic pres- 
sure. Diesel Power, July 1941, page 
597, 2 illus. 

Aero-Engine Pyrometer Thermo- 
couples. F.G.Spreadbury. A study 
of the design, production, inspection 
and testing of thermo-electric pyrom- 
eter equipment. Aircraft Engineer- 
ing, June 1941, pages 156-160, 13 
illus. 


Airplane Descriptions 


Britain’s “Snargasher.” Descrip- 
tion of the Ried & Sigrist Snargasher, 
a three-place twin-engined midwing 
monoplane used for the training of 
R.A.F. pilots in bombing, navigation 
and night flying. Powered by two 
De Havilland Gypsy 205 hp. engines, 
the craft is of wood and plywood con- 
struction, with fabric covered wings 
and tail group. Aviation, August 
1941, page 111, 2 illus. 

The Hawker Typhoon and the 
Napier Sabre. Paul H. Wilkinson. 
Description of the new British 
single place fighter, the Hawker Ty- 
phoon. The new craft, basically a 
development of the Hawker Hurri- 
cane, was also designed by Sidney 
Camm and bears a strong resemblance 
to the former type. The Typhoon is 
powered by the new Napier Sabre 
engine, the 2,000 hp. H-type liquid- 
cooled engine designed by Major 
Halford. Aviation, August 1941, page 
108, 1 illus. 

Buffalos at Singapore. At Brit- 
ain’s naval base at Singapore, “‘hangar 
after hanger”’ is filled with Brewster 
339 single place mid-wing fighters. 
This article describes the construction, 
armament and performance of this 
American-built fighter, giving dimen- 
sions and performance figures. Avia- 
tion, August 1941, pages 106, 206, 3 
illus. 

Curtiss SNC-1 Trainer. Descrip- 
tion of the new Curtiss SNC-1 com- 
bat trainer, a two-place low-wing 
monoplane powered by a 450 hp. 
Wright Whirlwind engine. Designed 
primarily as an advanced trainer for 
combat pilots it is adapted to gunnery 
and instrument flying and can be 
equipped for high altitude work. In 
case of emergency, this airplane can 
also be used as a defensive weapon. 
Aero Digest, August 1941, pages 184, 
223, 3 illus. Also Aviation, August 
1941, pages 105, 232, 3 illus. 

Curtiss-Wright CW-21-B. A de- 
tailed description of this pursuit plane, 
whiéh is here called ‘“‘an engine with 
wings.” Flying, May 1941, pages 7, 
22, 1 illus. 


General “‘Skyfarer.” Description 
of the “Skyfarer,’”’ particularly from 
the standpoint of design. Specifica- 
tions and performance figures are in- 
cluded. Southern Flight, July 1941, 
pages 24, 25, 2 illus. 

The Sportsman Test Pilot. James 
B. Taylor, Jr. A report on the flying 
and handling characteristics of the 
Kinner 160 hp. “Plastic” Timm 
Trainer. Data are given also on its 
design, construction and_ specifica- 
tions. The Sportsman Pilot, July 15, 
1941, pages 16, 17, 32, 33, 3 illus. 

Fairchild Trainer. In a description 
of the Fairchild M-62, seven reasons 
are offered as to why this airplane is 
“so strikingly right for the job of pri- 
mary training. (The advantages se- 
lected as outstanding are the airplane’s 
cantilever low-wing monoplane, its 
size, weight and power, its visibility, 
ground handling, wing design, maneu- 
verability and flaps. Air Force Re- 
view, July 1941, pages 24, 25, 1 illus. 

Hurricanes in Canada. A note on 
Hurricane production in Canada with 
illustrations of the work at the Fort 
William plant where the Hurricanes 
as well as Martin bombers are being 
turned out. Air Force Review, July 
1941, pages 10, 11, 8 illus. 

The Bristol Beaufort. Specifica- 
tions and construction details of the 
Bristol Beaufort. The Beaufort is a 
mid-wing monoplane of all-metal, 
stressed-skin construction, and pow- 
ered by two Bristol Taurus radial 
engines. The latter are 14-cylinder 
sleeve-valve, air-cooled units, rated at 
better than 1,000 hp. each. Beauforts 
are being built in Australia, and sev- 
eral stages of construction in an Aus- 
tralian plant are shown. AZrcraft 
Production, July 1941, pages 254-256, 
10 illus. 

New R.A.F. Types. Drawings, 
photographs and descriptive data on 
the Consolidated B-24, known by the 
British as the Liberator. The B-24 is 
a four-engined heavy bomber, pow- 
ered by Pratt & Whitney 18-cylinder, 
air-cooled radial engines of 1,200 hp. 
Maximum speed is well over 300 











m.p.h., range 3,000 miles, bomb load 4 
tons. Aircraft Engineering, June 
1941, pages 164, 165, 4 illus. 

The Douglas B-19. A review of 
years of work which went into the 
building of the B-19. The completed 
airplane is shown and many of its 
features are again described. Flight, 
June 19, 1941, pages f—h, 8 illus. 

The Martin Marauder. Specifica- 
tions and some performance data on 
the Martin B-26, which the British 
have renamed the Marauder. Pow- 
ered with two 18-cylinder Pratt «& 
Whitney Double Wasp engines of 
1,850 hp., the Marauder is said to have 
a top speed of 346 m.p.h. The Aero- 
plane, June 27, 1941, page 710, 5 illus. 

The Mercurial Master. Descrip- 
tion and specifications of the Bristol 
Mercury powered Miles Master ad- 
vanced trainer. The Miles Master 
with the Rolls-Royce Kestrel engine 
has been used extensively in the ad- 
vanced training of R.A.F. fighter pilots 
since the outbreak of the war. How- 
ever, with a growing number of air- 
cooled radial-engined airplanes coming 
from the United States, it was decided 
to bring out a version of the Master 
with an air-cooled engine. Flight, 
June 26, 1941, page 434, 2 illus. 


Air Policy 


New Route Certificates Under the 
Civil Aeronautics Act of 1938. George 
W. Lupton, Jr. An examination of 
the various factors that may be con- 
sidered by the Civil Aeronautics 
Board in its award of domestic new 
route certificates under the terms of 
the existing legislation. Foreign air 
‘arrier permits are excluded from the 
discussion. 

The governing policy provisions of 
the Act are explained together with 
the application (both as to contents 
and priority in filing) and the hearing. 
The public convenience and necessity 
are analyzed from the standpoint of 
the physical plant and operations, 
traffic potentialities, financial respon- 
sibility, equipment, fares, schedules 
and competition, as well as the cost to 
the Government of air-mail carriage 
and new civil airways. 

The rules of evidence, protests and 
interventions, proceedings after hear- 
ing and the legal incidents of the cer- 
tificate are also treated. The entire 
study is infiltrated with numerous 
notes and references to legal prece- 
dents and analogies. Air Law Review, 
April 1941, pages 103-152. 

Luftherravaldet—Flygvapnet som 
politisk och militar maktfaktor (Air 
Supremacy—The Air Force as a 
Political and Military Power Factor). 
A review of Douhet’s principles of 
aerial warfare as applied by the Axis 
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powers. Included is a discussion of 
the start they had on the allied powers 
in aircraft production, giving them at 
least an initial advantage. The situa- 
tion in the Far-East, the Pacific and 
Africa is particularly stressed. Fly- 
gning, June 1941, page 6, 2 illus. 

Civil Aviation and the War. M. de 
Bunsen. A review of the British 
Government’s expenditures in peace 
time for various civil air activities, 
with some of the resulting wartime 
benefits. Estimated expenditures are 
given with brief summaries of activi- 
ties such as flying clubs, gliding, air- 
lines, airfields and commercial train- 
ing. Aeronautics, July 1941, pages 48, 
49. 

For Lack of a Nail. A suggestion 
that research be carried forward in 
cabin design for the purpose of mini- 
mizing the dangers and effects of 
crashes from low altitudes. Possibili- 
ties treated include cockpit-padding, 
belt attached to heavy springs, air- 
frames designed to distribute crash 
stresses, plastic or hard rubber control 
columns, as well as special laboratory 
tests. The latter would determine 
crash velocities of different types of air- 
plane, and by using dummies and 
high speed photography, protective 
measures for safe deceleration, distri- 
bution of pressure and avoidance of 
impact could be designed. Air Facts, 
August 1, 1941, pages 5-7. 

Soldiers and Their Airmen. Major 
F. A. de V. Robertson. A discussion 
of British defeats due to lack of 
fighters to cooperate with the Army. 
The writer states that only four squad- 
rons of fighters were sent to France 
with the B.E.F.; when the Germans 
advanced these were reinforced by 


only two additional squadrons. This 
in turn was due to budgeting mis- 
takes, by which two bomber squad- 
rons were organized for each fighter 
squadron, and no provision was made 
for lending fighters to the Army from 
the home defense squadrons. It is 
said that this deficiency in fighters and 
dive-bombers for the Army is being 
remedied as speedily as_ possible. 
Flight, June 26, 1941, pages h, 431. 


Airports 


A Design for the Airport of To- 
morrow. Amy Andrews. A suggested 
design for a future airport which would 
eliminate the present “stacking up” 
on the ground and in the air, caused 
by an inadequacy of runways. The 
design calls for a complex dual runway 
system with the control tower-ad- 
ministration building in the center of 
the field, connected to the runways by 
a system of taxi paths. Aero Digest, 
August 1941, pages 92, 93, 3 illus. 

Practical Design Considerations of 
the Canopy-Type Hangar Door. J. I. 
Byrne. An explanation of the design 
and operation of the canopy-type 
hangar door. Suspended by cables 
attached at intervals midway be- 
tween top and bottom, along the entire 
length of the door, the top edge of the 
door is guided upwards and inwards as 
the door is raised by the cables. In the 
open position the door is horizontal, 
approximately half of it forming a 
canopy beyond the opening. Aero 
Digest, August 1941, pages 80, 82, 2 
illus. 

Airports, and the Flying Forties. 
Robert H. Hinckley. An outline of 
tomorrow’s airport needs by the head 
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of the Civil Aeronautics Administra- 
tion. Based upon estimates of the 
Government and the Industry of 
about one airplane to every hundred 
automobiles as a potential figure at- 
tainable within the next decade, air- 
port facilities will have to be expanded 
accordingly. Aero Digest, August 
1941, pages 56, 86, 1 illus. 

The Airport Program Takes Shape. 
Brig. Gen. Donald H. Connolly. A 
report on the C.A.A. airport program 
for the fiscal year which began July 1, 
1941. $95,000,000 has been appro- 
priated for new projects and for ex- 
pansion of existing facilities. Aero 
Digest, August 1941, pages 57, 94. 

Establishing Low-Cost Bases for 
Seaplanes. Cities, states, or counties 
are now able to sponsor inexpensive 
seaplane bases consisting of standard- 
ized landing float and seaplane dolly, 
for the cost of materials only. Labor 
will be furnished through Federal 
funds. Cost is said to be in the neigh- 
borhood of $150 per unit. When com- 
pleted the base becomes the property 
of the sponsoring agency. Aero Digest, 
August 1941, pages 59, 61, 3 illus. 

Out of the Mud. J. W. Moss. 
Safety, speed and size characterized 
the planning and construction of the 
Washington National Airport, Wash- 
ington, D. C., whose engineer in 
charge describes in this article the job 
that lay before the designers and 
builders of the newest and one of the 
most complete landing fields to join 
the American galaxy. Airlanes, Au- 
gust 1941, pages 2, 3, 16, 4 illus. 

Standard Runway Marking. De- 
scription of a standardized runway 
marking system developed by the 
C.A.A. by which runways are marked 
by magnetic bearing. For example, a 
runway lying north and south mag- 
netic would be marked 360° (minus 
the zero) or 36 on the north heading, 
and 18 0n the south. East would be 9, 
west 27, and so on. On parallel run- 
ways the one to the right would be 
used by incoming ships, and marked 
with an R under the number. Aero 
Digest, August 1941, page 58, 2 illus. 

The Master Plan for Airport De- 


velopment. A master plan for airport - 


planning. It is said that before an 
airport is developed, it should be sur- 
veyed and laid out in plan form, stage 
by stage, so that its future size, shape, 
and layout will be provided for from 
the beginning. Successive stages in 
the master plan for a mile square air- 
port are shown. Aero Digest, August 
1941, pages 60, 61, 4 illus. 

Providing Airports for the Private 
Flier. H. A. Shaffer. A review of re- 
cent developments in privately run 
airports of the country club type. 
More and more such fields for the 
exclusive use and enjoyment of private 


fliers are being opened each year. 
Aero Digest, August 1941, pages 62, 
64, 6 illus. 

Controlled Approach Lighting. D. 
S. Little. A discussion of the tech- 
nical problems of runway lighting to 
enable transport pilots to make visual 
contact landings at the termination of 
an instrument approach. Penetration 
of different types of lighting is de- 
scribed, together with the design and 
location of projectors. Aero Digest, 
August 1941, pages 72, 74, 79, 230, 9 
illus. 

Airport Runways. J. Warren Shoe- 
maker. The problems involved in 
providing and maintaining rapid 
transportation and communication so 
important to industry and national 
defense are explained in brief by the 
head of Warren Brothers Roads Com- 
pany, builders of the runways at the 
new National Airport, Washington, 
D.C. Airlanes, August 1941, pages 
10, 11, 3 illus. 

Twenty-Five Years of Airports. 
Emil K. Harvey. The airport director 
of Haller Engineering Associates, Inc., 
describes the great changes that have 
taken place in the physical appearance 
and facilities of airports in the United 
States since the day when any flat 
field was an airport. Theevents which 
inspired these changes are also noted. 
Aviation, August 1941, pages 84, 85, 
168, 3 illus. 

Omaha’s Municipal Airport. Frank 
8. Gilmore. A detailed account of the 
preparation and surfacing of runways 
at Omaha’s Municipal Airport. Aero 
Digest, August 1941, pages 67, 68, 71, 
227, 6 illus. 

Dual Role of the Airport. J. W. 
Wood. Current events in Europe 
indicate the increasing importance of 
well-planned airports for military pur- 
poses. In this country, many civil 
airports are being called on to serve 
both as commercial and military bases. 

This article points out the impor- 
tance of planning new bases now being 
built and established bases being re- 
conditioned so that they can serve 
both as military and commercial air- 
ports without becoming obsolescent or 
unusable after the emergency is over. 
General rules are given for practical 
airport layout to serve the dual pur- 
pose. Aero Digest, August 1941, pages 
97, 98, 224, 3 illus. 

Speed in Concrete Airport Paving. 
A. A. Anderson. The speed at which 
concrete for airport runways can be 
laid is limited only by the availability 
of materials, machinery and man- 
power. This article studies the meth- 
ods used by contractors who have been 
successful in completing runway jobs 
rapidly. It concludes that there is no 
“best method” for universal use, as 
this is dictated almost exclusively by 


local conditions. Aero Digest, August 
1941, pages 88, 90, 6 illus. 

Hiding an Air Base. Martin Green. 
Description of methods being used 
for camouflaging the new U. S. air 
base in Connecticut. Yankee Pilot, 
July 1941, page 11. 


Air Transport 


Bij het 12)4-jarig bestaan der 
K.N.LL.M. (On Twelve and a Half 
Years of Activities of the K.N.I.L.M.) 
On Nov. 1, 1928, the Dutch East 
India Airline started its first air trans- 
port service. Its network covered 
two routes, Batavia-Bandoeng and 
Batavia-Semarang, altogether about 
600 km. Today, the network com- 
prises 16,000 km. There are weekly 
flights with modern transport air- 
planes over the entire Dutch East 
Indian archipelago and to Australia 
and Indo-China. Luchtvaart, May 6, 
1941, pages 172, 173, 3 illus. 

Simpler Cockpit Arrangements 
Needed. Captain Fred Smith. An 
airline pilot discusses the need for 
simplified cockpit arrangements of air- 
craft controls. It is said that if aero- 
nautical engineers responsible for cock- 
pit arrangements in various aircraft 
attended the Air Line Pilots Associa- 
tion convention at Chicago each year 
all concerned would be benefited. It 
is also stated, that, while qualified 
airmen agree that with few exceptions 
the armed services procure the world’s 
finest airplanes from the standpoint of 
reliability, they also agree that the 
pilot seems to be the last man con- 
sidered in engineering a cockpit ar- 
rangement. The writer suggests that 
we might profit by following the 
British who have done a creditable job 
of simplification. Aero Digest, August 
1941, page 54. 

Keep Our Transport Planes. A. D. 
Rathbone, IV. Analyzing the status 
of air transport in the national de- 
fense effort, this article discusses the 
most urgent necessity of retaining the 
air transport system in this country 
intact as a prime essential to the de- 
fense effort. Scientific American, 
August 1941, pages 53-56, 4 illus. 

Ocean Air Transport. A review of 
the 29th Wilbur Wright Memorial 
Lecture, delivered before the Royal 
Aeronautical Society by Mr. J. T. 
Trippe, president of Pan American 
Airways, during his recent visit to 
London. Flight, June 26, 1941, page 
433, 1 illus. 

Air Transport Progress Through 25 
Years. Fowler W. Barker. The secre- 
tary of the Air Transport Association 
recalls associations with and memories 
of the development of the airlines and 
the men who made them. Aviation, 
August 1941, pages 68, 69, 170, 172, 
174, 176, 16 illus. 














Avigation 


Eenvoudige Navigatie ten dienste 
van de Sportvliegers (Simple Naviga- 
tion for Sport Flyers). J. W. Ver- 
hoeven. The previous articles in this 
series dealt with various types of com- 
passes. This fourth installment dis- 
cusses compass errors and their com- 
pensation. Luchtvaart, June 3, 1941, 
pages 216-218, 8 illus. 

Hangar Flying—-Notes on Instru- 
ments. Elementary observations on 
the nature of instrument flying, its 
purpose and uses, and the develop- 
ment of a correct understanding of 
and attitude toward the use of in- 
struments for blind flying. The Sports- 
man Pilot, July 15, 1941, pages 23, 
39, 40. 


Business and Finance 


Aircraft Cost Control. Gabriel M. 
Giannini. A study of the application 
of cost control to aircraft production. 
Cost control is a scientific medium for 
balancing quality against quantity. 
In modern management it permits the 
gaging of operating efficiency in every 
manufacturing step. Its application 
makes it possible to ascertain trends 
and forecast profits. 

In common with all other forms of 
manufacture, cost control in airplane 
building requires the establishment of 
certain standard costs, design for 
manufacture of a set quantity at a 
budgeted cost and maintaining manu- 
facturing costs and overhead within 
the budgeted amounts. 

In this article, the principles of cost 
control are explained in terms of air- 
craft manufacture, and a specific ex- 
ample of its application is provided. 
Aero Digest, August 1941, pages 187-— 
189, 7 illus. 

Air Lines Seek Stability. Selig 
Altschul. One of the main purposes of 
the Civil Aeronautics Act of 1938 was 
to introduce stability and facilitate the 
healthy growth of commercial air 
transportation. While a broad policy 
has been pursued for the most part by 
the C.A.A. and C.A.B. as regards air- 
mail rate decisions, a recent ex- 
aminer’s report on the mail rate pro- 
ceedings of American Airlines virtually 
asked that American Airlines be re- 
quired to return alleged overpayment 
of mail compensation. The writer 
contends that if the report is concurred 
in by the C.A.B. it may become virtu- 
ally impossible for any air carrier to 
do any future financing. The tech- 
nical aspects of this situation form the 
subject of the article. Aviation, 
August 1941, pages 115, 166. 

Life Insurance and Aviation. 
Thomas Burke Carson and John Alan 
Appleman. An examination of the 
significance to individuals and the 
aviation industry generally of the re- 
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cent withdrawal by leading life in- 
surance companies of all bars upon 
coverage as to risks of travel incurred 
by passengers upon established air- 
lines. An analysis is made of the legal 
interpretations and technicalities in- 
cumbent in this liberalized policy of 
the insurance companies. Air Law 
Review, April 1941, pages 151-163. 


Design 


Weight Reduction. Edward E. 
Roberts. A study from the inside of 
the problems of weights control in- 
volved in modern airplane production. 
The problem of weight reduction in- 
volves a close study of materials and 
vendor-furnished components; having 
tabulated their weight, these figures 
should be available for use as a yard- 
stick in actual design. 


11 


new problems in structure, engine in- 
stallation, cooling and other technical 
considerations. 

This article points out some of the 
problems that must be solved before 
this type of installation may be suc- 
cessfully used, and suggests general 
methods by which good installation, 
power delivery and cooling might be 
accomplished. Aero Digest, August 
1941, pages 142, 144, 224, 4 illus. 


Engines 


Application of Compression-Igni- 
tion Oil Engines to Aviation. V. L. 
Maleev. An analysis of the technical 
difficulties or problems which must be 
solved before a practical compression- 
ignition oil engine can be built. It is 
stated that while the work done so 
far by various engine builders and ex- 
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With these figures available, it is 
then possible to keep track of the 
weight being designed into the air- 
plane by simple bookkeeping. This 
article outlines the method by which 
this ‘“‘stock-control” of weight is 
established, how it is used by the 
engineering department and why 
weight irregularities by outside ven- 
dors frequently waste the weight that 
has been saved by careful engineering 
and weight control. Aero Digest, 
August 1941, pages 146, 148, 150, 
232, 233, 5 illus. 

Sheet Metal Drafting. Charles 
Belsky. The first in a series of articles 
on drafting for sheet metal work, this 
installment introduces the history of 
the subject, indicating its origin in the 
automobile industry and the basic sur- 
face geometry of breaking up a con- 
stantly changing surface into a series 
of component planes, so that the in- 
formation for the construction of its 
contour may be given on drawing. 
Aero Digest, August 1941, pages 152, 
155, 156, 159, 160, 223, 224, 7 illus. 

Problems of Engines Enclosed in 
Wings. George W. Tweney. The 
construction of large aircraft with 
deep wings and the design of flat op- 
posed types of aircraft engines have 
been brought forward again the idea 
of housing the power plant entirely 
within the wing. This type of installa- 
tion, however, brings with it many 


perimental organizations has furnished 
enough data to make possible the 
building of compression-ignition air- 
craft engines, much development work 
has yet to be done. 

The problems to be solved are set 
forth with an explanation of hamper- 
ing factors to date. Potential air- 
craft engines of the future are in- 
dicated with notes on the probable 
design features of engines in various 
power groups. It is urged that the 
aircraft industry and the defense 
program not overlook the importance 
of the compression-ignition aircraft 
engine or further postpone its develop- 
ment. Mechanical Engineering, June 
1941, pages 446-450, 6 illus. 

Tvataktsmotorn som _ flygmotor 
(Two-Stroke Cycle Engines as Air- 
craft Engines). Tore Edlen. The 
initial article on this subject discusses 
whether the latest development of air- 
craft engines is creating favorable 
conditions for the use of the two-cycle 
engine. In comparing the two-cycle 
engine with the four-cycle type as to 
advantages and disadvantages, the 
writer gives details on fuel consump- 
tion, cooling problems and lubrication 
problems, direct fuel injection, direct 
induced gas flow, exhaust gas speed 
and useful exhaust gas _ pressure. 
Flyg och Motor (Technical Supplement) 
Flygning, June 1941, pages I-V, 3 
illus. 
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Nya metoder for Start av Flygmo- 
torer (New Starting Methods for Air- 
craft Engines). A detailed descrip- 
tion of the “Vict” starting system for 
aircraft engines. The apparatus con- 
sists of a mechanical two-cycle com- 
pressor for 50 atm., a hand compressor 
with automatic control for 50 atm. 
equipped with a special compressed 
air tank, and a nine-litre gasoline 
tank. Drawings are included to illus- 
trate the operation of the system. 
Flyg och Motor (Technical Supple- 
ment), Flygning, May 1941, pages VI- 
VIII, 6 illus. 

Twenty-Five Years of Engine De- 
velopment. C. Fayette Taylor. From 
a development point of view, 100 years 
of engine progress has taken place in 
the past 25 years of aviation. The 
nature and history of these develop- 
ments are reviewed in this article. 
Aviation, August 1941, pages 66, 67, 
228, 230, 232, 16 illus. 

Battle of the Engines. The his- 
torical background of today’s military 
aircraft engines is noted as preface to 
this explanatory account of the more 
contentious features of modern engine 
design in the United States. Exten- 
sive data are provided in captions 
with some of the leading American 
engines illustrated. Air News, July 
1941, pages 24, 25, 9 illus. 

Flygmekanikerns ABC—Nagra vin- 
terproblem (The Airplane Mechanics’ 
ABC—Some Winter Problems). Ber- 
til Bjorkman. The last of a series of 
articles dealing with the work of the 
airplane mechanic as a part of the 
ground organization of an airport. 

This concluding article discusses de- 
tails on the care, inspection and repair 
of airplanes in winter and particularly 
notes Swedish winter conditions which 
necessitate replacing landing wheels 
with skis. Flyg och Motor (Technical 
Supplement), Flygning, May 1941, 
pages I-IV, VIII, 16 illus. 

Light Aircraft Engine Develop- 
ments. Harold E. Morehouse. With 
a brief statement of the beginnings of 
light aircraft-engines as.developed for 
powered gliders, the writer discusses 
the opposed type as the “‘much pre- 
ferred at the present time” and out- 


lines in much detail the present trends * 


of design. The major factors of im- 
portance in the design and manufac- 
ture of the light airplane engine are 
set forth, and suggestions are offered 
as to the future in light airplane en- 
gines. Journal of the Aeronautical 
Sciences, August 1941, pages 393-400, 
27 illus. 

Comparative Performance of Alco- 
hol-Gasoline Blends in a Gasoline 
Engine. A. R. Rogowski and C. Fay- 
ette Taylor. A report of research 
undertaken to compare the perform- 
ance of ethyl-alcohol-gasoline blends 
with the performance of gasoline 


alone, as fuel for internal-combustion 
engines. The work was confined to 
steady-running conditions with en- 
gines fully warmed up. 

Tests were made to determine opti- 
mum inlet temperatures, using a 1934 
six-cylinder Chevrolet engine. Opti- 
mum compression ratio was deter- 
mined by tests using a C.F.R. engine 
with variable compression ratio, and 
was verified by tests on a multi- 
cylinder engine. Results of these tests 
are interpreted and general conclusions 
of the study are set forth. Journal of 
the Aeronautical Sciences, August 1941, 
pages 384-392, 14 illus. 

Die Bestimmung der thermischen 
Bestindigkeit von verschiedenen Flug 
motorenélen (Determination of the 
Thermal Stability of Various Lubricat- 
ing Oils for Aircraft Engines). M. 
Richter. Increased requirements on 
the thermal stability of lubricants 
made it necessary to determine this 
stability on some mineral and syn- 
thetic lubricating oils. These tests 
were made in a nitrogen atmosphere 
(free of oxygen). Variations of the 
tested lubricants due to a true thermal 
effect are investigated and discussed. 
Luftfahrtiforschung, May 1941, pages 
184-197, 9 illus. 


Gliding and Soaring 


How to Live a Long Time in a Short 
Time. Major Fred R. Dent. An 
account of the writer’s first experience 
at piloting a sailplane on instruments. 
The Schweizer two-place craft, in 
dual tow by a Waco trainer, encoun- 
tered some pretty rough weather. The 
victim writes, ‘This flight was truly 
the biggest kick of my career.”’ Soar- 
ing, May-June 1941, pages 6, 7. 

Aalleberg, Swedish Soaring Center. 
Harald Millgard. The editor of the 
Swedish aeronautical magazine, Flyg- 
tidningen, describes the organization 
and facilities of Sweden’s soaring cen- 
ter at Aalleberg. Soaring, May-June 
1941, pages 4, 5, 3 illus. 

Soaring in a Thundercloud. Henry 
Stiglmeier. The log of a soaring flight 
made by the writer under hazardous 
weather conditions. Soaring, May- 
June 1941, pages 3, 5, 1 illus. 

Time in Sail. Wolfgang Lange- 
wiesche. Part 2 of a lengthy article on 
gliding and soaring, and many of their 
problems. The writer stresses the lack 
of facilities and equipment which 
makes it extremely difficult to buy solo 
time on a sailplane. Among other 
phases of soaring treated are the as- 
sisted take-off, rope and release prob- 
lems, a glider train ride, spot landings 
and C.A.A. tests, cross-country soar- 
ing, and advanced training. An in- 
teresting suggestion is also made for 
adapting the winch method of assisted 
take-off for gliders to the assisted take- 


off of heavily loaded transport air- 
planes. Air Facts, August 1, 1941, 
pages 25-48, 4 illus. 

Twenty-Five Years of Gliding. 
Sherman P. Voorhees. The co- 
founder of the Soaring Society of 
America describes the many lean years 
before new military emphasis on glid- 
ing finally led the importance of this 
phase of flight to be recognized. New- 
est developments in gliding equip- 
ment and skill in this country mark a 
tremendous contrast to the earlier 
years. Aviation, August 1941, pages 
94, 95, 204, 11 illus. 

Should U.S. Train Gilder Pilots? 
An examination of American gliding 
experience and potentialities in the 
light of Germany’s successful glider 
operations in the present war. Air 
News, August 1941, pages 12-15, 17 
illus. 


History 


Jaktflygets Renassans (The Ren- 
aissance of the Pursuit Plane). A 
review of the development of the pur- 
suit airplane from 1915 to the present 
time. Lessons to be drawn from the 
war in Spain, Poland, Netherlands, 
Belgium, France, Yugoslavia and 
Greece are pointed out with regard to 
the future of this type of warplane. 
Flygning, June 1941, pages 6, 7, 22, 5 
illus. 

Finishes Without End. Company 
history of Cellon, Ltd., makers of air- 
craft dopes and finishes since 1911. 
The evolution and development of 
modern finishes are also outlined. The 
Aeroplane, June 27, 1941, pages 704, 
706, 7 illus. 

Twenty-Five Years of Aviation. 
Lester D. Gardner. The founder of 
the oldest American aeronautical pub- 
lication recalls the birth and early 
history of the magazine in this guest 
editorial on the occasion of Aviation’s 
25th anniversary issue. The train of 
close associates, advisers and editors 
that followed in the wake of the maga- 
zine’s beginnings in 1916 brings forth 
many of the most distinguished and 
significant names in American aero- 
nautics. Aviation, August 1941, pages 
48, 49, 188, 3 illus. 

Planes and Pilots of World War I. 
Picture and text recall the military 
airplane types and the air heroes of 
the first World War. Air News, 
August 1941, pages 22-25, 31 illus. 

Tekniken I Forgrunden (Engineer- 
ing in the Forefront). A _ historical 
review of the development of military 
airplanes during the last three decades. 
Flygning, June 1941, page 7, 5 illus. 

Twenty-Five Years of Airplane De- 
velopment. Grover Loening. The 
growth of the airplane over the last 
quarter-century is traced with key- 











notes on successive improvements in 
design and construction. Aviation, 
August 1941, pages 62, 63, 208, 210, 
212, 214, 216, 12 illus. 

As We Were. S. Paul Johnston. A 
former editor of Aviation who is now 
coordinator of research for the N.A.- 
C.A. sets forth random reminiscences 
of the N.A.C.A. of twenty-five years 
ago as told to him by Dr. George 
Lewis, John Victory, Dr. Edward 
Warner, Dr. William Durand and 
others of the early organization. Avia- 
tion, August 1941, pages 64, 65, 184, 
186, 188, 5 illus. 

AVIATION Has Showed the Way 
to Greater Achievement Through the 
Years. A kaleidoscopic reproduction 
of many articles and editorials from 
issues of Aviation during the last 25 
years, showing the publication’s lead- 
ership in the industry and in service 
to the industry. Aviation, August 
1941, pages 74-77. 

Condors and Humming Birds. 
Charles F. McReynolds. The con- 
fidential, inside facts on why the West 
Coast became the promised land for 
airplane manufacturers is told in this 
article by Aviation’s West Coast 
editor, who describes the development 
of the west as an aviation center over 
the past 25 years. Aviation, August 
1941, pages 80, 81, 178, 180, 182, 188, 
14 illus. 

Selling Planes in the Old Days. 
Beckwith Havens. Methods of mer- 
chandising airplanes have changed 
through the past twenty-five years as 
the airplane itself has improved in 
usefulness and safety. This article, by 
one of the few ‘‘old timers’’ still ac- 
tively engaged in selling airplanes, 
chronicles the growth of the industry 
as reflected in changing methods of 
merchandising aircraft. Aviation, Au- 
gust 1941, pages 70, 71, 176, 6 illus. 


Instruction 


Would You Like to Fly a Douglas? 
Robert N. Buck. A T.W.A. captain 
describes the handling characteristics 
of the Douglas DC-3 transport air- 
plane. Suggestions for taxiing, take- 
off, climbing and level flight are given, 
together with a discussion of its stall- 
ing characteristics and approach for 
landing with flaps down. It is said 
that the power approach is used by 
airline pilots because the steep, power- 
off angle of glide with flaps down 
tends to alarm inexperienced _pas- 
sengers. It also keeps engines warm in 
winter and prevents their loading up 
in any weather. DC-3’s are landed 
with the tail up for added control as 
well as greater smoothness. This 
prevents a gust or bounce from putting 
a twelve-ton stalled airplane back into 
the air for even aninstant. Air Facts, 
August 1941, pages 20-24, 1 illus. 
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Fighter O.T.U. An outline of the 
final stages in the training of R.A.F. 
fighter pilots. An O.T.U. (operational 
training unit) trains on the type of 
combat airplane to be used later in 
regular operations. This O.T.U. is 
equipped with Spitfires, and training 
includes advanced acrobatics and 
formation flying, target practice, prac- 
tice dog-fighting with camera-guns, 
and instrument flight training. An 
indoor stationary trainer known as 
the Hawarden Trainer is described. 
It simulates the approach of a target, 
and the student, working from a Spit- 
fire cockpit, is called upon to adjust 
his sight, get within range, and fire. 
Life at the O.T.U. and the increasing 
use of training films are also described. 
Flight, June 19, 1941, pages a-d, 6 
illus. 

Forge Shop Learners Training Pro- 
gram. John Mueller. An outline of 
the system developed at Cleveland 
Hardware & Forging Company for the 
training of new and unskilled workers 
for the work of a forge shop. Heat 
Treating and Forging, June 1941, 
page 273. 

School for German Bombers. Pic- 
tures from Germany showing one of 
the schools in which the Luftwaffe 
pilots are trained in the science of 
bombing. Text and captions de- 
scribe bombing operations as learned 
in the German schools. Air News, 
July 1941, pages 14, 15, 9 illus. 

C.A.A. Pilot Plus Factor. An out- 
line of the program and current posi- 
tion of the C.A.A. pilot-training plan. 
Brief, descriptive captions accompany 
pictures of civilian secondary trainer 
types used on the C.A.A. program. 
Air News, August 1941, pages 27-29, 
14 illus. 

Eagle Nest Flight Center. T. W. 
Ayers. A brief account of T.W.A.’s 
extensive ferry pilot training project 
at Albuquerque, New Mexico. Facili- 
ties and training routine are noted. 
Airlanes, August 1941, page 8, 2 illus. 

Canada Takes to the Air. Frazier 
Hunt. An account of the British 
Commonwealth Air-Training Plan and 
the success of its operations in furnish- 
ing more and more pilots for Britain. 
The cooperation between Canada and 
the United States both in the matter 
of pilots and instruction and the fur- 
nishing of training equipment is de- 
scribed. Liberty, July 26, 1941, pages 
26, 27, 39. 

Engineering Defense Training. 
Roy A. Seaton. Noting the magni- 
tude of the engineer’s task in the na- 
tional defense effort, the writer out- 
lines various aspects of the engineer- 
ing job and cites examples of national 
needs in engineers. The program of 
the Engineering Defense Training 
plan of the U.S. Office of Education 
is explained in brief with a lengthy 
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statement on the nature and extent of 
engineering needs, the availability of 
applicants for training and an im- 
minent expansion of the training 
program. Mechanical Engineering, 
June 1941, pages 438-440. 


Instruments 


Effect of Ambient Temperatures on 
the Coefficients of Venturi Meters. W. 
S. Pardoe. A paper consisting chiefly 
of charts showing the results of various 
tests to determine the effect of am- 
bient temperatures on the coefficients 
of venturi meters. Brief discussion 
indicates that there is a distinct effect 
of ambient conditions on the coeffi- 
cient of venturi meters and that, un- 
less they are thoroughly lagged dur- 
ing the test and in the permanent 
installation, they cannot give accurate 
results under all circumstances. 
Transactions of the A.S.M.E., July 
1941, pages 457-463, 12 illus. 

Filling Up the Instrument Panel. 
Mortimer F. Bates. A comparison 
between instruments today and those 
of twenty-five years ago, showing the 
immense development that has taken 
place not only in the instrument manu- 
facturing field but in the field of flight 
training and in man’s knowledge of 
avigation. A short, interesting story 
of the development of aircraft instru- 
ments. Aviation, August 1941, pages 
90, 91, 192, 194, 196, 234, 15 illus. 

The Cox & Stevens Computer. W. 
S. Alexander. Notes on the naviga- 
tion problems that crop up in flight 
requiring calculations which are diffi- 
cult to make without the assistance of 
some type of computer. The Cox & 
Stevens Navigational Computer, an 
all-around instrument, is described 
and its uses are noted, with directions 
and problems for using it. The Sports- 
man Pilot, July 15, 1941, pages 36-38, 
1 illus. 


Lighter-Than-Air 


Blimps Are Back. A brief account 
of improvements in non-rigid airships 
for patrol work and of the fleet now 
being built and the pilots now being 
trained for lighter-than-air operations. 
Yankee Pilot, July 1941, pages 9, 10, 
1 illus. 

Waarom naar de Stratosphere 
(Why Into the Stratosphere)? O. W. 
P. Mohr. The second in this series of 
articles treats of the stratosphere 
flights of Dr. A. Piccard. Luchtvaart, 
June 3, 1941, pages 212-214, 4 illus. 

Blimps and Balloons Go Into the 
Front Line. Hugh Allen. A brief 
summary of the position of the lighter- 
than-air craft in modern warfare, 
viewed in the light of World War I 
experience and of present-day de- 











14 THE 


velopments. The authorization by 
Congress for airships in the current 
defense program has revived the status 
of the balloon in the United States, 
particularly for defense operations. 
National Aeronautics, June 1941, 
pages 18, 19, 4 illus. 


Materials 


Protection of Magnesium Alloys. 
‘“‘Metallurgist.’”’ Describing _ briefly 
the history and theory of magnesium 
alloy protection, this article outlines 
common practice and recent develop- 
ments and details the properties and 
fabrication factors of magnesium alloy 
as related to protective measures and 
problems. Sheet Metal Industries, 
March 1941, pages 350, 351. 

New Fabric Finish Speeds Produc- 
tion. W. T. Smith and A. B. Marsh. 
A study of recent progress made in the 
improvement of fabric finishes for 
aircraft. The structural and produc- 
tion problems involved in any de- 
parture are studied from the stand- 
point of flexibility, permanence, re- 
duction of fire hazard, weight, labor 
economy and uniformity of material. 
The methods used for testing new 
finishes for desirable characteristics 
are described. Aero Digest, August 
1941, pages 175, 176, 224, 7 illus. 

Production of Seamless Tubes by 
Combined Effects of Cross-Rolling 
and Guide Disks. W. Trinks. From 
the various methods of producing 
seamless tubes, the writer selected the 
Diescher elongator mill as the basis of 
this paper. To furnish an understand- 
ing of this method of tube production, 
the Diescher mill installation at Allen- 
port, Pennsylvania, is described in 
some detail. The theory of cross-roll- 
ing and guide disks in the process of 
tube manufacture is explained. Trans- 
actions of the A.S.M.E., July 1941, 
pages 411-417, 7 illus. 

Mechanical Properties of Materials 
and Failure in Service. L. W. Schus- 
ter. A paper dealing with parts under 
dynamic loading, chiefly from the 
standpoint of determining the relative 
suitability of different materials for 
service. 
are tensile strength, yield point, limit 
of proportionality, percentage elonga- 
tion, reduction in area, bend test and 
fatigue. These measures are treated 
especially in connection with their 
dependability as criteria for the selec- 
tion of suitable materials for specific 
service. The Engineer, June 13, 1941, 
pages 389, 390, 2 illus. 

Twenty-Five Years of Progress in 
Materials. J. B. Johnson. The chief 
of the Materials Laboratory, Wright 
Field, furnishes a telling summary of 
changes during the last 25 years in the 
methods and accomplishments of the 
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Particular criteria discussed , 


Army’s specification, test and use of 
new materials. Aviation, August 
1941, pages 86, 198, 200, 202, 216, 4 
illus. 

Zerstérungsfreie Priifverfahren fiir 
Leichtmetallguss (Damage-Free Test- 
ing Methods for Light Metal Cast- 
ing). G. Kraetsch and A. Scheck. A 
description of damage-free testing 
methods for light metal castings. A 
new testing method which permits 
especially the detection of micro-cavi- 
ties (pipes) has been developed. This 
method may replace the hot oil bath 
method and even the X-ray method in 
part. 

The castings are pickled for a short 
time in a solution of 2 per cent am- 
monium acetate, 15 per cent bichro- 
mate of potassium and 83 per cent 
water. After about one hour, micro- 
cavities stand out in a yellow color. 
Aluminium, May 1941, pages 239-246 
17 illus. 

Aluminium-Echo (Aluminum Re- 
view). A German standardization 
sheet for castings from aluminum alloy 
ingots is presented. It shows the 
chemical composition of these alloys 
and directions as to whether they may 
be used for sand casting or die casting. 
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1941 


Of special interest to the designer are 
the data on strength characteristics 
and on the use of the various castings. 
Aluminium, May 1941, pages 231- 
234. 

Self-Locking Nuts. Details of the 
G.K.N. “Aerotight”’ locknut used in 
England. A slight extension of the 
nut is slotted and each 180° section is 
again cut, this time parallel with the 
face of the nut, so that each is held to 
the nut by about one-third of the 
section remaining uncut. The free 
‘“‘wings”’ thus have a locking action 
somewhat similar to that of a lock- 
washer. Aircraft Production, July 
1941, page 233, 3 illus. 

Aircraft Materials. J. C. Trewin. 
Allied and German supply sources of 
raw materials for aircraft construc- 
tion, are compared. Production fig- 
ures on aluminum, steel, cotton, petro- 
leum, rubber, zinc, tin, chromium, 
lead, nickel, copper, and other key 
materials are given for allied and axis 
countries. As the article was written 
before Germany’s attack on Russia, 
much of it is a discussion of the value 
of Russia’s raw materials to Ger- 
many’s war effort. Aeronautics, July 
1941, pages 56-59, 1 illus. 


Metallurgy 


The Damping Capacity of Metals. 
An editorial on the “damping capac- 
ity’”’ of metals, engineering knowledge 
of this property to date and its im- 
portance to practical engineers. It is 
indicated that in setting up apparatus 
for evaluating the damping capacity 
of a metal unusual precautions must 
be taken if wholly misleading results 
are to be avoided. Commenting on 
recent experiments reported before 
the Iron and Steel Institute, it is noted 
that damping capacity is not a specific 
characteristic of a metal, such as its 
moduli of elasticity. Its numerical 
value, even for one particular speci- 
men, is not constant. Consistent re- 
sults are not obtained until after at 
least three preliminary runs with the 
specimen have been made. 

Further, its value as deduced from 
the earlier portions of the oscillation 
decay curve is not the same as that 
deduced from the later portions, being 
in general higher—sometimes two or 
three times as high—at the start than 
at the end of the curve. In conclusion 
it is indicated that much further labo- 
ratory and theoretical study is re- 
quired before the true significance of 
the damping capacity of a metal can 
be laid before practical engineers as a 
quantity. The Engineer, June 13, 
1941, page 384. 

The Damping Capacity of Steel and 
Its Measurement. G. P. Contractor 


and F. C. Thompson. Abstract of a 
report read before the Iron and Steel 
Institute by the writers—a paper deal- 
ing with the nature of the ‘damping 
capacity” of a metal and methods for 
evaluating it. A description is given 
of the apparatus devised by the writers 
for measuring damping capacity and 
of the tests conducted by means of the 
apparatus. Considerable detail is 
offered regarding factors influencing 
damping. The Engineer, June 13, 
1941, pages 388, 389, 5 illus. 

Surface Hardening by Induction. 
H. B. Osborn, Jr. A paper read before 
the Electrochemical Society, Cleve- 
land, on the subject of advances in 
heat-treating by application of induc- 
tion heating to localized surface hard- 
ening. The development of surface 
hardening by induction is discussed 
particularly in reference to the wide- 
spread applications to which this 
method lends itself. 

Electric induction is analyzed as it 
applies to surface heating. The 
metallurgy involved in the induction 
treatment is discussed and tests show- 
ing the carbide diffusion rate and 
superhardness obtained are described. 
The equipment used in this type of 
heat treatment is explained and illus- 
trated. The Engineer, June 6, 1941, 
pages 372, 373, 6 illus. 

The Chrome-Hardening of Cylinder 
Bores. H. Van der Horst. A paper 











on the ways in which the application 
of chromium metal on the cylinder 
bore affects lubrication and choice of 
fuel. Tests run in connection with the 
study are described. The method of 
application of chromium is discussed 
at length as to proper bonding to the 
base material and in relation to the 
properties of chromium metal as they 
are good or bad for this purpose. 
Mechanical Engineering, July 1941, 
pages 536-539, 542, 4 illus. 

Developments in Continuous An- 
nealing of Steel Strip. J. D. Keller. 
With an explanation of the purpose 
and nature of the annealing process 
for reducing hardness and increasing 
ductility, this article launches into an 
outline of the early continuous anneal- 
ing processes and the development of 
current annealing practice, with regard 
to steel strip. The furnace and cool- 
ing zone, handling equipment and the 
sequence of operations are described. 
The cleaning, tempering and surface 
as well as physical characteristics of 
the strip material produced are dis- 
cussed. The uniformity and other ad- 
vantages of continuous annealing are 
pointed out and the operating cost of 
the process is analyzed. Mechanical 
Engineering, July 1941, pages 507- 
513, 7 illus. 

Aircraft Problems Dominate Metal 
Congress. Charles Post. A summary 
of the Western Metal Congress and 
Exposition at Los Angeles last June. 
Concentrating on the problem of how 
to make the most of the finest metals 
the country has been able to develop 
for the aviation industry, the meeting 
gave an insight into the problems of 
maintaining production with the 
limited metallic resources left to those 
not directly working on defense. 
Among papers reviewed from the 
meeting are those on stainless steel, 
alloy steels, refinery steels, spot weld- 
ing and magnesium castings. The 
Tron Age, June 5, 1941, pages 55-59, 
119, 120, 2 illus. 

Ueber die beim Gliihen von AI-Si- 
Legierungen eintretenden Gefiigever- 
anderungen, Ein Beitrag zur Kenntnis 
des informungsvorganges (On 
Changes of the Crystalline Structure 
of Al-Si-Alloys During Annealing, a 
Contribution to the Knowledge of the 
Fusing Process). H. Rohrig and E. 
Kapernick. A research report. Sys- 
tematic annealing tests were made to 
determine the course of the fusing proc- 
ess of crystalline parts which sepa- 
rate in Al-Si-alloys (with 9 to 13 per 
cent Si) to which several quantities of 
Fe, Mn, Cu and Ti were added. 
Special attention was given to those 
of silicon and of the Al-Fe-Mn com- 
position. 

Results showed that there was no 
irregular reaction within the selected 
alloy series. The first changes take 
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place at a temperature of 500°C. and 
continue even at a temperature of 
300°C. The first structural changes 
of the separated parts on the refined 
as well as on the unrefined condition 
of the structure are noticed on the 
finest points of the crystals. In both 
cases, the size of separations increases 
while their number decreases. How- 
ever, there was no sign that the growth 
of the larger crystals took place at the 
expense of the smaller ones. 

As silicon dissolves easier in alumi- 
num than the Al-Fe-Mn compositions 
its fusing process starts earlier than 
that of the latter. The softening in 
connection with the fusing is of no 
importance. It takes place quicker 
in the unrefined alloy. 

During this investigation, observa- 
tions were made on changes of the 
crystalline structure at the beginning 
of the melting. Results showed the 
formation of melting grooves which at 
first are threadlike and afterwards 
broaden out. These grooves form a 
connection between the separated 
parts. Aluminiwm, May 1941, pages 
235-239, 16 illus. 

The Ageing of Aluminium Alloys. 
Continued notes on the precipitation 
hardening of aluminum alloys. Air- 
craft Production, July 1941, page 243. 

Case Hardening. John F. Wyzalek. 
The second and concluding part of an 
article treating of that phase of car- 
burizing which utilizes gaseous media. 
The nitrogen case hardening process is 
discussed at length. Heat Treating 
and Forging, June 1941, pages 297- 
300, 8 illus. 

When Bores Must Be Hardened. 
A. P. Peck. Anaccount of the electro- 
magnetic induction process for hard- 
ening wearing surfaces. The process 
is described and discussed as to its 
applications and potentialities. Sci- 
entific American, August 1941, pages 
59-61, 4 illus. 
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Steel Makers Discuss Age Harden- 
ing and Drawing Quality of Sheets. 
A summary report of the technical 
session of the Iron and Steel Institute 
meeting in New York, May 22. 
Among the questions discussed were: 
What is meant by age hardening of 
sheets? How important is grain size 
in the drawing quality of sheets? 
Heat Treating and Forging, June 1941, 
pages 282-286. 

Bibliography on Blast Cleaning 
With Metallic Abrasives. Ralph 
Hopp. A bibliography confined to 
literature pertaining to blast cleaning 
with metallic abrasives impelled either 
by compressed air or centrifugal force. 
It covers all literature on the subject 
from the time of the invention of the 
sand-blast in 1870 to April 1940. 
Heat Treating and Forging, June 1941, 
pages 280, 289, 290. 


Meteorology 


Registrierballone aus Transparent- 
folien (Sounding Balloons Made of 
Transparent Foils). Karl Eisele. 
Rubber is the material which has been 
used previously for sounding balloons. 
Experience has shown that only in 
exceptional cases do such balloons 
reach altitudes of 30 km. The writer 
tries to eliminate all obstacles for the 
exploration of the stratosphere by 
means of sounding balloons. He com- 
pares the effect of conditions existing 
in the stratosphere on rubber and on 
transparent foils. The importance of 
the effect of low temperatures on these 
balloon materials is shown in test re- 
sults. In order to eliminate the de- 
structive action of low temperatures 
on transparent foils, the writer applies 
a thin layer of black varnish so they 
may absorb the radiation of the sun. 
Luftfahrtforschung, April 1941, pages 
147-154, 9 illus. 


Military Aviation 


Belgian Army in Britain. Henry 
Baerlein. A review of the training 
and operational activities of Belgian 
members of the R.A.F. Many Bel- 
gian pilots escaped to England from 
the south of France where they had 
assembled for re-equipping after the 
fall of Belgium. These men have 
served with the R.A.F. and have been 
joined by hundreds of young Belgians 
from all over the world. It is said 
that the Belgians may soon have their 
own separate squadrons, as more of 
their pilots from Canadian training 
centers arrive in England. Flight, 
June 26, 1941, pages f, g, 5 illus. 

Fighter Cockpits. Outline of the 
evolution of fighter cockpits, from the 


relative simplicity of those in the first 
World War, to the complexity of in- 
struments and controls found in 
modern fighters. Drawings of the 
cockpits of 1914 Avros and today’s 
Spitfires are compared. Instrument 
and control arrangements of the 1927 
Bristol Bulldog and the Parnall Pan- 
ther, a naval fighter of the last war, 
are also shown. Aeronautics, July 
1941, pages 32-35, 6 illus. 


Down, But Not Out. A page of pic- 
tures and descriptive data on R.A.F. 
sea-rescue equipment. Different types 
and sizes of self-inflating rubber din- 
ghies are shown. Flight, June 19, 
1941, page 416e, 5 illus. 
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On Preparing for the Charge of the 
‘‘Lightplane Brigade.”” A review of 
the movement to date for adapting 
light airplanes to problems of modern 
warfare. Stinson 105’s ordered by 
France arrived too late to prove their 
worth in actual conflict. Taken over 
by the British, some of them have been 
used in England according to stories 
that have filtered through. Piper 
light airplanes are being used regu- 
larly in England by the Air Transport 
Auxiliary for ferrying ferry pilots from 
one job to another. Most recent trial 
of light craft for wartime service has 
come in their use during a number of 
Army maneuvers in late months. The 
reports of the uses and performance of 
various types of light airplanes in 
maneuvers are summarized. T he 
Sportsman Pilot, July 15, 1941, pages 
12-15, 48, 6 illus. 

Military Possibilities of Light Air- 
craft. Cy Caldwell. A review of 
military possibilities of gliders, and 
light airplanes in national defense. It 
is said that the lightplane is an Ameri- 
can institution which should be more 
extensively utilized in national de- 
fense. Experiments in which the 
Army used light aircraft for artillery 
observation work against tank at- 
tacks, are briefly described. The 
writer also suggests that experi- 
mental work in gliders be speeded by 
the Army. Aero Digest, August 1941, 
pages 50-52, 4 illus. 

Historic Selma, Alabama, Is Site of 
New Air College. A brief description 
of the new Advanced Flying School in 
the southeast, its facilities and pro- 
gram. Air News, July 1941, pages 
26-29, 24 illus. 

USSR, How Big—How Good Is Its 
Air Force? Lucien Zacharoff. An 
analysis of the size and quality of the 
Air Force of the Soviet Union. Little 
is known of its size, though all es- 
timates indicate considerable unit 
strength and Russian authorities them- 
selves are said to consider that two 
armies of nine corps, engaged in an 
offensive, should have an average of 
3,500 combat airplanes—a high ratio 
in any country. Russia’s industrial 
facilities for production have been re-. 
ported as greater than our own in 1939, 
and are considered a source of powerful 
air strength. It is pointed out that 
many of Germany’s most successful air 
tactics have been those patterned 
after original Russian experiments. 
Air News, August 1941, pages 4-9, 
25 illus. 

The Dutch Fight On. A report on 
Dutch air activities in continuation of 
the Netherlands fight for freedom from 
German occupation. They are now 
concentrated in the Dutch East Indies. 
The equipment, liaison and operations 
of these air activities in the Dutch 


colonies are noted. Air News, Au- 
gust 1941, pages 16-19, 19 illus. 

Organization of the U.S. Air Forces. 
An outline of the reorganization of the 
air forces of the U.S. Army, with notes 
describing the background and ex- 
plaining the significance of the changes 
reported. Interavia, May 1, 1941, 
pages 1-5. 

Bombing by Day. Ed. Amstutz. 
The writer, who is professor of air- 
craft construction at the Swiss Fed- 
eral College of Technology, in Zurich, 
discusses the series of articles by Chief 
Engineer Camille Rougeron of the 
French Navy (published in /nteravia 
Nos. 747-749, 751 and 758), who pro- 
posed that a new formula be sought 
for bomber aircraft to enable them to 
get away from fighters. 

This suggestion is analyzed in an 

endeavor to show that such a type of 
airplane will remain inferior even 
when it has achieved the extreme de- 
gree of perfection for its dual task. 
The writer then offers proof of his 
contention that the clearer the mis- 
sions allotted to a specific type, the 
more successfully the machine will be 
developed and adapted for its specific 
duties. IJnteravia, May 9, 1941, pages 
-3. 
Luftmakterna (Air Forces). A 
compilation of data on the material 
resources of air power in the belliger- 
ent countries, the United States and 
Japan. Flygning, June 1941, pages 
8-19, 28, 38 illus. 

The Growth of Army Aviation. A 
sketch of some of the highlights of 
Army aviation history depicting the 
entirely new concept of air power that 
has grown up in the Army since 1916. 
Accompanying the article is a message 
by Major General Henry H. Arnold 
on “Air Power Then and Now.” 
Aviation, August 1941, pages 54, 55, 
218, 220, 222, 6 illus. 

Radiolocation. Surface description 
of the development of radiolocation 
and of the important part it has played 
in England’s air defense system. The 
device, which works on the principle 
of radio-wave reflection, enables the 
R.A.F. to determine numbers and 
bearings of enemy aircraft formations 
long before they reach England. Men, 
fuel and aircraft are not needed for 
constant air patrols, as radiolocation 
gives warning in time for fighters to 
take off and climb to the necessary 
altitude. It is generally conceded that 
the Battle of Britain was won by the 
fighter squadrons of the R.A.F. and 
the large and intricate combination of 
radio equipment and trained personnel 
which makes up the R.A.F.’s system of 
radiolocation. Radio technicians, it is 
said, are urgently needed for service 
with this new branch of the R.A.F. 
Flight, June.26, 1941, pages 430, 431, 
3 illus. 
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Naval Aviation 


Anchors A-Weigh. Hogie Ward. 
An account of a chartered air tour of 
key military points throughout the 
United States, sponsored by the Navy 
for visiting naval experts from Latin 
America. The projected flight ex- 
tended over 10,000 miles and lasted 
for three weeks. Some of the points 
visited and a number of personalities 
included in the party are mentioned. 
Unique aspects of arranging the tour 
are described. Airlanes, August 1941, 
pages 4, 19, 21, 1 illus. 

A Quarter-Century of Naval Avia- 
tion. Rear Admiral John H. Towers. 
The Chief of the Bureau of Aeronau- 
tics, U.S. Navy, traces the history of 
naval aviation in the United States 
from a time when the Navy had ‘“‘just 
one Naval Air Station, a few airplanes 
and even fewer pilots’ down to today’s 
rank as ‘“‘the most efficient air arm of 
any fleet in the world, with patrol 
and combat squadrons with every 
unit of the fleet, and with air stations 
from Alaska to Panama and from the 
North Atlantic Coast to the far 
reaches of the Pacific.’ Aviation, 
August 1941, pages 56-58, 234, 9 
illus. 

Flytande Baser (Floating Bases). 
A description of the English airplane 
carriers and how they have been ap- 
plied in the present war. A table 
shows the airplane carriers of England, 
Germany, France, Russia, the U.S. 
and Japan. Flygning, June 1941, 
pages 22, 23, 26, 4 illus. 


Personalities 


Capt. Edward V. Rickenbacker, 
America’s Happiest Air Hero. A 
personalized sketch of the man who 
has been called America’s number one 
ace of the World War and is now 
president of Eastern Airlines. The 
biographical account is accompanied 
by pictured highlights in Ricken- 
backer’s career. Air News, August 
1941, pages 20, 21, 39, 9 illus. 

Mannen Bakom Luftmakterna (The 
Men Behind the Air Forces). Biog- 
raphies and photographs of the mili- 
tary leaders of the air forces in Ger- 
many, Italy and England, as well as 
political leaders, aircraft designers and 
manufacturers of these countries. The 
outline includes biographies of Charles 
A. Lindberg, General Henry Arnold 
and General George Brett of the 
United States Army Air Corps. Fly- 
gning, June 1941, pages 20, 21, 32, 14 
illus. 

We Knew Them When... Pre- 
senting a number of historic photo- 
graphs of outstanding aeronautical 
figures whose feats and achievements 
made historic moments during Avia- 
tion magazine’s first twenty-five years 








of publication. Aviation, August 
1941, pages 50—53, 52 illus. 

Air Marshal Sir Richard Peirse. 
Caricature and career outline of the 
Commander-in-Chief, Bomber Com- 
mand, R.A.F. Long an advocate of 
large-size bombers, he has contributed 
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convincing theses on their tactical and 
operational value. It is said that 
service records of heavy bombers such 
as the Stirling and the Boeing Fortress 
have done much to prove him right. 
Aeronautics, July 1941, page 60, 1 
illus. 


Production 


How a Works’ Manager Increased 
His Putput of Anodically Oxidized 
Aluminum. In analyzing methods for 
increasing output of anodically oxi- 
dized aluminum, it is suggested that 
any one or a combination of three 
approaches may be used—alteration 
of the anodizing conditions using the 
standard solution, varying the solu- 
tion and the conditions, and increasing 
the efficiency of equipment and per- 
sonnel. An explanation and evalua- 
tion of the application and result of 
these methods in a particular plant 
turning out aircraft components are 
explained. In a general consideration 
of the problem of increasing this type 
of output, special discussion is given 
to the care of the solution and the 
planning of loads. Sheet Metal In- 
dustries, March 1941, pages 367-370, 5 
illus. 

Producing Kinner Engines for Pri- 
mary Trainers. Earl Harring. A 
description of the alterations in de- 
sign and production methods used to 
accelerate the output of light radial 
engines by Kinner Motors, Inc. The 
article points out design features in- 
corporated for ease of production, 
such as one-piece main crankcases, 
and indicates other changes which 
have been made to adapt the power- 
plant design to mass production meth- 
ods. Aero Digest, August 1941, pages 
191, 192, 4 illus. 

Women’s Factory Employment in 
an Expanding Aircraft Production 
Program. An interesting study of 
women’s effective employment in air- 
craft factories is provided in this re- 
port which offers suggestions as to 
how and where women can further fill 
effective jobs in the aviation industry’s 
defense effort. It is said that a siz- 
able proportion have been employed 
regularly at such jobs as the fabrica- 
tion of metals, especially in the pro- 
duction of cutlery and edge tools, 
hardware, instruments and _ other 
metal products. Through such pro- 
duction they have demonstrated their 
ability to operate satisfactorily at 
punch presses, drilling machines, mill- 
ing machines, lathes, grinders and 
polishers. They have achieved a high 
record in inspection, assembly of small 
parts, soldering, filing and other bench 
work. 

The Women’s Bureau visited seven 


aircraft plants assembling bomber, 
pursuit, observation and training air- 
planes, making a careful analysis of 
jobs in relation to their suitability for 
women. While approximately 100,000 
workers were employed in the plants 
visited, in three there were no women 
employed and in the other four only 
a fraction of 1 per cent were women. 
Those women who are employed are 





Workers at the Republic Aviation Cor- 
poration’s plant save time while working 
inside aircraft by using a special inter- 
phone system to talk with those outside. 


working chiefly in the sewing of covers 
for rudders, ailerons, wing tabs and 
other control surfaces of the empen- 
nage while a smaller number are mak- 
ing parts before painting and doing 
minor jobs on electrical assemblies, 
wrapping and identifying gas lines. 

In offering specific suggestions as to 
the expansion of effective employment 
of women in the aircraft industry, it is 
estimated that ‘‘at least one-fourth to 
one-third of the jobs in the aircraft 
assembly plants might be filled satis- 
factorily by women.” Women’s Bu- 
reau, U.S. Department of Labor, May 
1941, pages 1-25. 

Subcontracting Problems. L. B. 
Coon. Sperry Gyroscope Company’s 
Planning Manager describes the meth- 
ods by which his company has met 
subcontracting problems in its four 
years of experience with this type of 
expanded production. The planning 
of a subcontract program and setting 
up of a separate organization inter- 
nally to control subcontracting opera- 
tions are explained. The planning is 
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essential for determining subcontract 
requirements and separate internal 
control provides more thorough regu- 
lation of the program. 

A systematic and thorough training 
period for subcontractors is virtually 
necessary. A flexible system of cost 
control must be evolved for insuring a 
fair profit to the subcontractor with- 
out requiring lengthy and time-taking 
negotiations. Close personal contact 
between both organizations must be 
maintained to insure delivery and cost 
control. It is particularly important 
to accept the subcontractor’s internal 
difficulties as the contractor’s own 
and to lend assistance. Mechanical 
Engineering, July 1941, pages 514- 
516. 

Heat Treating. Norman E. Wold- 
man and Charles H. Fetzer. A study 
of the application of line production 
principles to the heat treatment of air- 
craft metal parts at the Eclipse Avia- 
tion Division of Bendix Aviation Corp. 
Illustrations of the trend toward mass 
handling of heat treatment are given 
in the form of two types of Westing- 
house gas and electric types of atmos- 
phere-controlled continuous furnaces. 
In these, the parts are fed in at one 
end, travel through the furnace at a 
predetermined speed and are dis- 
charged into a quenching tank at the 
other end without coming in contact 
with the air. 

This article describes the operation 
of various types of these continuous 
furnaces, as well as batch type fur- 
naces used for smaller tempering jobs, 
descaling equipment and special fur- 
naces and methods used in handling 
aluminum and magnesium alloys. 
Aero Digest, August 1941, pages 163, 
164, 167, 168, 223, 224, 11 illus. 

Precleaning Aids Spot Welding of 
Aluminum. V.D.Smith. The’writer, 
of the research department of Oakite 
Products, Inc., describes some newly 
developed techniques for chemically 
cleaning aluminum alloys preparatory 
to resistance spot welding so that the 
unavoidable oxide film is fresh or nas- 
cent and is of a controlled amount. 

The welding difficulty due to the 
high electrical and thermal conductiv- 
ity of aluminum alloys is aggravated 
by the fact that an oxide film always 
exists at the surface and sets up a re- 
sistance at the contact points. The 
mat finish and mill finish processes 
for preparing the alloy for welding are 
described together with the equipment 
required. The advantages of chemical 
preparation are enumerated. The 
Iron Age, June 5, 1941, pages 52-54, 3 
illus. 

Planning for Accelerated Produc- 
tion. Arvid Nelson. The factory 
manager of Hamilton Standard Pro- 
pellers describes the company’s pro- 
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gram for expanding its propeller pro- 
duction. The plan was carefully 
worked out to allow for certain basic 
considerations such as a new system 
of control, the elimination of personal 
opinion from inspection, assuring an 
adequate, organized source of super- 
visory personnel, the adoption of a 
number of new manufacturing meth- 
ods and advance planning for de- 
creased rate of production. How the 
program is being accomplished is ex- 
plained with an analysis of results. 
Mechanical Engineering, June 1941, 
pages 441-445, 8 illus. 

Production Engineering. Earle 
Buckingham. This paper represents 
an outline of the principal factors in- 
volved in the field of production engi- 
neering. The scope of this field is 
defined. Various phases of the prep- 
aration for production are considered, 
including functional and production 
design, estimating, operation layouts 
and schedules, tool design, requisi- 
tions and schedules for equipment, the 
checking of tools and _ tool-made 
samples, initial production of a new 
product, checking the performance of 
the initial assembled product and in- 
vestigation and correction of initial 
troubles. 

The subject of production operation 
and control is treated as to production 
schedules and follow-up, material pro- 
curement and schedules, training of 
labor, wage incentives, labor relations, 
quality control, maintenance of equip- 
ment, cost reduction, control and 
budgeting, and correction and de- 
velopment of production design. 

The supporting activities discussed 
are standardization, safety and acci- 
dent prevention, manufacturing capac- 
ity records, factory cost accounting, 
time and motion study, labor and 
equipment studies, basic factory plan- 
ning, process and product develop- 
ment, and performance in the field. 
Mechanical Engineering, June 1941, 
431-437, 1 illus. 

‘“‘Give Us the Tools, America.” An 
analysis of the status of the American 
aviation industry as regards produc- 
tion in the past, present and future. 


Information is presented as to pro- . 


duction, physical production facilities, 
and production program. Many ref- 
erences are made to statements by 
American authorities and to various 
sources in the American aeronautical 
press. IJnteravia, May 19, 1941, pages 
1-6. 

Sunray for War Workers. An 
account of the successful experiment 
of Guy Motors, Ltd., in introducing 
voluntary sunray treatment for em- 
ployees during working hours. Ex- 
cellent results are said to have been 
obtained in the matter of improving 
the health of employees and reducing 


absence through illness. Flight, June 
26, 1941, page 430e, 2 illus. 

Amerikansk Luftupprustning 
(American Air Armament). Pref- 
aced with the caution, ‘‘Let us not 
make the same mistake as last time!’’ 
this article reviews the military air- 
craft production situation in the 
United States during 1917-1918. Fly- 
gning, May 1941, pages 6, 7, 1 illus. 

Een Oorlogsvogel Wordt Geboren 
(A War Bird Is Born). The first of a 
series on the manufacturing methods 
of Northrop Aircraft, Inc., Hawthorne 
California, presents a general outline 
of the subject. Succeeding articles 
are to deal more in detail with various 
aspects of production technique em- 
ployed at this plant. Lwuchtvaart, 
June 3, 1941, pages 202-206, 7 illus. 

Bomber Production. Floor plan 
and description of the bomber plants 
being built by the Consolidated Air- 
craft Corporation at Fort Worth and 
Tulsa for the production of B-24 
heavy bombers. Aircraft Production, 
July 1941, page 259, 1 illus. 

Accelerating Production. Arvid 
Nelson. The plant manager of the 
Hamilton Standard Propeller Com- 
pany discusses the problem of in- 
creasing output smoothly and rapidly 
without dislocation of existing pro- 
duction. This abstract of a paper read 
before the Army Ordnance Association 
and the American Society of Me- 
chanical Engineers, outlines the pro- 
cedure by which Hamilton Standard 
rapidly attained a high peak of pro- 
duction. Problems of space, personnel 
equipment, and subcontracting are 
treated. Aircraft Production, July 
1941, pages 248-250, 6 illus. 

Joining Nickel Alloys. Notes on 
the soldering or welding of Monel, 
nickel and Inconel sheet. Soft solder- 
ing, silver soldering, and brazing are 
described together with oxyacetylene, 
arc, flash, spot, and seam welding proc- 
esses used on these metals. Aircraft 
Production, July 1941, pages 244-247, 
9 illus. 

The Whitley V. Bruce Foster. 
The second article of a series on the 
building of the Whitley V bomber 
deals with the sub-assemblies of the 
fuselage. The fuselage is a semi- 
monocoque structure with longitudinal 
stringers and transverse frames. It is 
built in three sections, nose, rear, and 
stern; the jigging of these sub- 
assemblies is shown and described. 
The article has a section devoted to 
the manufacture of small airframe 
components, and one on electrical 
wiring and plumbing. The engine in- 
stallation is also shown and described. 
Aircraft Production, July 1941, pages 
234-241, 29 illus. 

Surface Finish. The second in a 
series of articles on the surface finish- 


ing of engine and aircraft structural 
components. The initial article was a 
study of honing and its application to 
engine cylinders and connecting rods. 
Part two continues with honing prac- 
tice and its application to a variety of 
aircraft components. These include 
the propeller shaft, crankpin holes in 
the crankshaft, impeller-shaft bearing 
support, supercharger rear housing, 
oleo cylinders and wing-flap blind-end 
cylinders. Different boring and hon- 
ing machines and procedures are de- 
scribed. Aircraft Production, July 
1941, pages 227-230, 10 illus. 

Time Study. Gordon H. G. Gar- 
bett. Contending that many aircraft 
production shops fail to achieve maxi- 
mum output due to lack of planning, 
the writer discusses the reducing of 
machine fatigue and the saving of time 
by scientific planning of effort. Ma- 
chine shop output must be maintained 
smoothly if long waiting periods in the 
assembly department are to _ be 
avoided. Processes must be planned 
to avoid delays and interruptions, and 
it is the duty of the time study de- 
partment, which is responsible for the 
coordination of factors involved, to 
devise the simplest and most econom- 
ical methods of performing opera- 
tions. 

Absence of planning results not only 
in inefficiency and bad work, but in 
fatigue. In fixing the machine time, 
the first task is to consider the setup. 
In many cases, the operator wastes 
valuable time in setting up. Either he 
is not capable of setting up his own 
machine, or the rate-fixer has over- 
estimated and given a grossly exces- 
sive setting time. This and other 
possible loop-holes in efficient opera- 
tion are discussed along with the prob- 
lem of batch sizes, time analysis, 
planned working layouts and work 
elements. Aircraft Production, July 
1941, pages 231, 232, 5 illus. 

Jigging of Modern Airframes—IV. 
Jigging methods used by British, 
American, and German aircraft manu- 
facturers. Part 4, a study of the jig- 
ging of components and sub-assem- 
blies, covers tail units and shows ex- 
amples of tail unit jigging by Hawker, 
Curtiss, Short, Henschel and Junkers, 
as well as units used in the assembly 
of the Spitfire and Airspeed Oxford. 
Aircraft Engineering, June 1941, pages 
167-170, 19 illus. 

Applications of Urea-Formaldehyde 
Resin Glues. R. Maskew. A study 
of present day uses of one of the plas- 
tic resin glues. Unlike the phenolic 
resins which can be used in film or 
sheet form, urea-formaldehyde is ap- 
plied with a stiff brush or rubber roller. 
The glue is applied to one of the mem- 
bers to be joined, and a hardening 
compound to the other. Until the 
treated surfaces are brought into con- 











tact, no setting action takes place 
Details of application, joining, press- 
ing, as well as characteristics of the 
glue, are described. Aircraft Engi- 
neering, June 1941, pages 171, 172, 2 
illus. 

Twenty-Five Years of Aircraft 
Manufacturing. Colonel John H. 
Jouett. The president of the Aero- 
nautical Chamber of Commerce out- 
lines the fabulous growth and expan- 
sion of aviation’s manufacturing in- 
dustry, notes the names of companies 
and individuals who have made that 
history and points out many of the 
factors and events responsible for not- 
able changes within the industry. 
Aviation, August 1941, pages 59-61, 
17 illus. 

Bombers From Mid-America. Part 
IV. <A. M. Rochlen. The fourth 
article in this series describes the facil- 
ities, plant and equipment at Douglas 
Aircraft Company’s fourth airplane 
factory now nearing completion at 
Tulsa, Okla. Southern Flight, July 
1941, pages 14, 15, 6 illus. 

Methods Used in Producing the 
Interstate Cadet. W. Earl Hirten- 
steiner. In the production of the 
“Cadet,” the only light airplane built 
on the West Coast, the Interstate 
Aircraft & Engineering Corp. has 
circumvented the shortage of factory 
space and skilled manpower by co- 
ordinating engineering with shop tool- 
ing. 

This has resulted in several innova- 
tions in light airplane production, such 
as the development of a light metal 
clip for attaching fabric to the struc- 
ture, subdivision of fuselage welding 
for accessibility, the use of ready made 
spars and similar short cuts. By us- 
ing these and other time-saving shop 
practices, the plant has achieved a 
production rate of three airplanes a 
day, despite the shortage of floor space 
and manpower. Aero Digest, August 
1941, pages 179, 180, 244, 9 illus. 


Propellers 


Bemessung von Luftschrauben- 
fliigelfiissen (Dimensions of Propeller 
Blade Roots). G. Cordes. Data ona 
calculation which gives simultaneous 
consideration of dynamic and static 
stresses at the determination of the 
dimensions of propeller blade roots. 
Four distinct stress types are con- 
sidered, according to vibration hazard 
and to the purpose for which the pro- 
peller is to be used. At a given pro- 
peller, these stress types lead to very 
different permissible engine outputs. 
The effect of this consideration is ap- 
plied to dural, elektron and plasticized 
wood. Luftfahrtforschung, April 1941, 
pages 128-134, 14 illus. 

Bemerkungen zum idealen Wir- 
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Mass production of aircraft spark plugs at General Motors AC Spark Plug Division, 
Flint, Michigan. 


kungsgrad von Schraubenpropellern 
(Remarks on the Ideal Efficiency of 
Propellers). Wilhelm Hoff. A pro- 
peller is assumed which has an in- 
finite number of blades and operates in 
a non-frictional fluid which is per- 
manently three-dimensional. The 
condition of optimum distribution of 
thrust is applied to the ring elements 
of this propeller and is to be used to 
develop an ideal mechanism whose 
angular velocities are distributed hy- 
perbolically across the blade radius. 
This mechanism combines also the 
advantages of uniform distribution of 
thrust across the blade section, with a 
minimum loss of slip and rotation. 

This ideal propeller is compared 
with a propeller which has uniform 
angular speed on all blade elements. 
The best possible thrust for this 
mechanism is determined by means of 
induced efficiency which is uniformly 
varied across the radius. Finally, the 
slightly loaded propeller is also men- 
tioned. The relations are explained 
by means of general curve diagrams. 
Luftfahrtforschung, April 1941, pages 
114-121, 12 illus. 


Radio 


The Eiherial Eye. Brief review of 
the development of “radiolocation”’ 
by means of which the approach of 
enemy aircraft can be detected with- 
out visual detection from patrolling 
defensive aircraft. This is the equip- 
ment for whose operation and main- 
tenance American radio technicians 


were asked to volunteer for duty in 
England. It works on the known elec- 
trical phenomenon that ether waves 
when reflected reveal the presence of 
any solid body which comes within 
their range. They are not affected 
by darkness, cloud or fog. It is said 
that production of the new radioloca- 
tors has outstripped the supply of 
technicians to man and maintain them. 
The Aeroplane, June 27, 1941, page 
708, 2 illus. 

The Messerschmitt Me 109 Radio. 
William P. Lear. The president of 
Lear Avia, Inc., analyzes the radio 
equipment now being used in one of 
the most popular Nazi fighters, as 
revealed by his examination of the 
equipment in the Me 109 recently in- 
spected by various aviation authori- 
ties in the United States. Aviation, 
August 1941, pages 100, 102, 224, 7 
illus. 

Aviation Radio. Craig Walsh. A 
description of radio maintenance 
operations by American Airlines in its 
radio repair and overhaul shops at 
LaGuardia Field, New York. The 
equipment and facilities of the shops 
as well as routine check, inspection 
and overhaul practice are outlined. 
Aviation, August 1941, pages 118, 206, 
3 illus. 


Stress Analysis 


Notes on Biot’s Dynamic Modulus. 
W. J. Duncan. A general investiga- 
tion of the dynamic modulus of un- 
damped systems is given, and simple 
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general formulas are derived. The 
modulus is defined in general to be the 
ratio of the amplitude of a generalized 
force, €.g., Qi to the amplitude q, of 
the corresponding generalized coordi- 
nate when all the other generalized 
forces are zero. The amplitude is that 
of the steady motion having the same 
frequency as that of the applied force. 
Certain dynamic coefficients are zero 
for flywheel and propeller systems of 
the type considered by Biot, and then 
the general formulas reduced to those 
given by him. Journal of the Royal 
Aeronautical Society, June 1941, pages 
225-227. 

The Compressive Strength of Thin 
Aluminum Alloy Sheet in the Plastic 
Region. J. Robert Fischel. An in- 
vestigation of compressive stresses of 
aluminum alloys in the light of the 
test data available at Lockheed Air- 
craft Corporation. Compressive prop- 
erties of aluminum alloys are ex- 
amined and the stress-strain curves of 
the alloys concerned are illustrated. 
Various moduli of elasticity are dis- 
cussed; the secant and reduced moduli 
are used in structural equations and a 
comparison with test data is made to 
justify the use of these moduli in 
equations for predicting the strength 
of flat and curved sheet in compres- 
sion. 

It is concluded that the strength of 
thin aluminum alloy sheet in the plas- 
tic region may be accurately computed 
by the elastic stability equations if the 
reduced modulus is substituted for the 
constant modulus and proper correc- 
tions are made for the variations in 
material stress-strain relationships. 
It is said that the work presented in 
this paper indicates that, when more 
intensive studies are made of the vari- 
ous types of failure, the elastic sta- 
bility equations may be corrected or 
expanded to account, at least in part, 
for the behavior of all types of struc- 
ture in the plastic region. Journal of 
the Aeronautical Sciences, August 1941, 
pages 373-383, 23 illus. 

Berechnung der Beanspruchung 
kreisférmiger Ringspante (Stress 
Analysis of Circular Bulkheads). H. 


Fahlbusch and W. Wegner. Deter- , 


mination of stresses, such as occur on 
thin-walled shells and act on circular 
bulkheads of constant bending stiff- 
ness, under consideration of a finite 
height of the bulkhead section. The 
analysis is carried out for basic load 
cases and the result is shown in dia- 
grams. Luftfahrtforschung, April 1941, 
pages 122-127, 19 illus. 

Beitrag zur Stabilitat diinnwandiger 
U-Profile mit konstanter Wandstarke 
im elastischen Bereich (Contribution 
to the Stability of Thin-Walled U- 
Profiles With Constant Thickness of 
the Wall in the Elastic Area). G. 


Kimm. A report on the buckling of 
plates with thin-walled U-profile and 
constant thickness of the wall which 
are under centric compression. 

Two approximate solutions (which 
are closely related) were developed. 
The accurate solution was also carried 
out and the results of these three solu- 
tions were compared. This compari- 
son showed that a relatively simple 
approximation formula is sufficient to 
secure adequately correct values, even 
for such a complicated plate problem. 

By means of the values derived from 
the accurate solution, the limits of 
the buckling area in the region of 
torsion or in the region of bending were 
determined. The results show that 
the walls of thin-walled U-profiles may 
buckle in some cases. Therefor this 
theory of buckling of the walls of 
thin-walled U-profile represents an 
extension of existing stability theories. 
(Euler’s buckling theory and the tor- 
sional buckling theory.) Luftfahrt- 
forschung, May 1941, pages 155-168, 
14 illus. 

Two-Spar Wing Stress Analysis. 
W. J. Goodey. A paper presenting a 
theory which gives a _ reasonable 
approximation to the stress-distribu- 
tion in a stressed-skin wing structure. 
It is said that if there were no skin 
covering between the spars the load 
on them would be statically deter- 
minate, and the resulting front and 
rear spar bending moments and shear 
forces can be found by any convenient 
method. The effect of the skin cover- 
ing (where it is effective both top and 
bottom) will be to superimpose a 
further system of shears and bending 
moments, which will have zero result- 
ant at any cross-section. The purpose 
of this study is to determine this sys- 
tem of loads and moments which must 
be superimposed, to give the resultant 
distrubution of loads and moments in 
the wing. Calculations are simplified 
somewhat by assuming that all cross- 
sections are rectangular, the depth of 
the rectangle being taken about equal 
to the maximum depth of the wing 
section between the spars. Aircraft 
Engineering, June 1941, pages 150- 
153, 4 illus. 


Tools and Equipment 


Tools for the Workshop. Details 
and illustrations presented on some 
new tools produced in England—a 
light duty electric hand drill in the 
Wolf series, a Newhall small jig borer 
and an optical protractor designed for 
use in accurate measuring by unskilled 
operators. Aircraft Engineering, June 
1941, page 175, 4 illus. 

Pneumatic Tools. Part III. The 
third in a group of articles on this 
subject undertakes a description of 
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rotary tools and many small tools 
which function without any distribut- 
ing valve. Among these are valveless 
hammers, rotor power units, grinders 
and drills. Aircraft Production, July 
1941, pages 242, 243, 5 illus. 

Modern Machine Tools. A pres- 
entation of the latest additions to the 
range of factory plant in England. 
Among the equipment described and 
illustrated are tool grinding, bench 
drilling cutter grinding, bench turn- 
ing, band sawing and slot milling tools. 
Aircraft Production, July 1941, pages 
251-258, 7 illus. 

Shop Equipment and Small Tools. 
A description of some modern aids to 
efficient production includes the opti- 
cal comparator, glazing units, elec- 
trical testing equipment, a high-pre- 
cision micrometer, power-operated 
jacking equipment, and emergency 
lighting. Aircraft Production, July 
1941, pages 260, 261, 6 illus. 

Improved Alloy for Metal Stamping 
Dies. A description of Kirksite and 
the Kirksite process for the casting of 
more durable stamping dies than have 
hitherto been available. The produc- 
tion of stainless steel stampings and 
cutting operations are discussed. 
Heat Treating and Forging, June 1941, 
pages 287, 288, 2 illus. 

Measurement by Projection. De- 
scription of a British micro-projector 
for measuring and checking machined 
parts. Aircraft Production, July 1941, 
pages 262, 263, 4 illus. 

War Time Output of Rolled Metal 
Has Demanded Accurate Sheet Mill 
Control Equipment. H.J.Smith. A 
discussion of accurate sheet mill con- 
trol equipment in the light of develop- 
ments arising out of war-time output 
of rolled metal for airplanes and tanks. 
Sheet Metal Industries, March 1941, 
pages 312-319, 326, 9 illus. 

Electronic Camera. Description of 
an electronic vacuum camera that 
photographs the crystalline structure 
of substances measured in millionths 
of an inch in thickness. It was de- 
signed to supplement industrial and 
other X-ray studies. Scientific Ameri- 
can, August 1941, page 80, 3 illus. 


Drop Stamps Help Aviation Speed 
National Defense. David Hellyer. A 
review of the various types of work 
that can be performed to advantage 
on the drop press. Method of in- 
stalling a drop hammer, new drop- 
stamp techniques, forging with various 
materials and progressive dies are dis- 
cussed. Heat Treating and Forging, 
June 1941, pages 275, 276, 2 illus. 


Invisible Light for Protection 
Against Sabotage. Paul M. Farmer. 
An explanation of the methods by 
which the American District Tele- 
graph System Invisible Ray Alarm 











can be applied to the protection of air- 
craft plants. The apparatus and its 
operation are described, showing its 
application to the particular problem 
of protecting airplane plants against 
sabotage. Aero Digest, August 1941, 
pages 171, 172, 5 illus. 

Advantages of the New Explosive 
Rivets. D. L. Lewis, Jr. An account 
of the history of explosive rivets and 
their use as a solution to the blind 
rivet problem. This article outlines 
their construction and the theory of 
their use, and suggests methods by 
which they can be applied to the 
simplification of aircraft production. 
Aero Digest, August 1941, pages 183, 
228, 2 illus. 


Welding 


Welding of Light Aircraft. ‘‘Ob- 
server.’ A summary of how welding 
is being currently used in aircraft con- 
struction and an examination of prob- 
able trends in its more extensive em- 
ployment. Methods of both spot and 
gas welding are outlined, though spot 
welding is treated more extensively. 
Considerable attention is given to spot 
size and spacing, the use of spot weld- 
ing in fabricating fuel tanks and the 
control of procedure during the spot- 
weld operation. A number of jigs for 
use in welding aircraft components 
and in assembling welded components 
are presented by illustration and de- 
scription. Sheet Metal Industries, 
March 1941, pages 385-391, 18 illus. 

Welding Stainless Aircraft Steels. 
Elemental notes and suggestions on 
aircraft welding. Aircraft Engineer- 
ing, June 1941, page 176. 


Warfare 


Towns as Targets. Captain Nor- 
man Macmillan. A comparison of the 
German and British policies of bomb- 
ing towns and cities. German air 
policy has been to bomb towns, re- 
gardless of their value as military tar- 
gets, whereas the R.A.F. has concen- 
trated on military objectives. It is 
intimated that German policy is based 
on their desire to soften up or destroy 
towns which might serve as key points 
of defense against an invasion attempt. 
The numbers, sizes, and military im- 
portance of towns and cities of Eng- 
land and North Ireland are compared 
to those of Germany. Bombing 
ranges necessary to reach the latter are 
discussed. Aeronautics, July 1941, 
pages 38-42, 5 illus. 

Hell From on High. Frank Gervasi. 
An article containing excerpts from 
the German operational orders for the 
capture of Crete. They show how the 
air-borne conquest was carried out. 
Also presented are British eye-witness 
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accounts of the fierce and incredible 
battle for the island. Collier’s, July 
26, 1941, pages 11, 12, 29, 32, 2 illus. 

R.A.F. in Action. The title of this 
picture and text description is taken 
from the book by the same name. The 
text is condensed from the book and 
pictures and captions are from Air 
News’ own sources. Air News, July 
1941, pages 4, 5, 9 illus. 

British Blast Reich in Night Air 
Raids. Picture and text description 
of Britain’s night bombing tactics 
over Germany. Air News, July 1941, 
pages 6, 7, 10 illus. 


Miscellaneous 


Newspaper Air Correspondence. 
Major C. C. Turner. Discussion of 


the problem of maintaining accuracy 
and absence of distortion in the re- 





Douglas inspectors check the 96-in. 
tires of the B-19 bomber. Each side of 
the landing gear well is large enough to 
hold an army scout car. 


porting of aeronautical news. Par- 
ticular handicaps are said to be the 
tendency of news writers to make 
heroes out of airmen who make news- 
worthy flights and the difficulty many 
writers have in describing technical 


facts in non-technical words. Aero- 
nautics, July 1941, pages 36, 37. 
Site Seeking by Plane. Henry 


King. A film director for the Twen- 
tieth Century-Fox Film Corporation 
describes how he has adapted the use 
of an airplane to the job of finding 
suitable sites for the setting-up of 
“location” and the “‘shooting’”’ of mov- 
ing pictures. He has found it a great 
time-saver in making quick, accurate 
surveys. An enthusiast about the 
potentialities of airplanes for business 
purposes, the writer urges the building 
of airplane landing areas in conjunc- 
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tion with new roads in order to pro- 
vide a great network of unelaborate 
landing areas to serve defense purposes 
as well as private aviation. National 
Aeronautics, June 1941, pages 10, 11, 
51, 6 illus. 

‘‘Steady” Does It Again. A report 
of the Birmingham Aero Club’s Na- 
tional Air Carnival, 1941. News and 
gossip of events and personalities at 
the Carnival. Southern Flight, July 
1941, pages 16, 17, 4 illus. 

Organizing Defense Literature. 
Eleanor Cavanaugh. The librarian 
for Standard & Poor’s Corporation 
outlines a system for acquisition and 
organization of the mass of defense 
literature that is pouring out of govern- 
ment, industrial and press offices. 
Sources are listed for various types of 
such published matter and a practical 
classification is suggested for the cata- 
loguing and handling of such a library. 
Special Libraries, July-August 1941, 
pages 212, 213, 216. 

Brittiska Flygets Flotta (British 
Fleet of Light Craft for the R.A.F.). 
Description of light power boats 
which are used as auxiliary craft of 
the R.A.F. for service repair and 
rescue work. Flygning, June 1941, 
pages 26, 27, 4 illus. 

Aircraft Armament. Construction 
and operation of the Oerlikon 20 mm. 
aircraft cannon shell. Its ultra-sensi- 
tive nose cap insures detonation at 
the slightest impact, yet is safe to 
handle, load and fire. The mechanism 
of the nose cap is shown and de- 
scribed. Flight, June 19, 1941, page 
417, 3 illus. 

Op Zijpaden der Aviatiek—Het 
valscherm van vroeger—III (On the 
By-Ways of Aviation—The Parachute 
of Yesterday—3). This last in a 
series of articles on parachutes de- 
scribes various individual experiences 
and sensations just prior to and during 
the parachute jump.  Lwuchtvaart, 
June 3, 1941, pages 219, 220, 2 illus. 

Seaplanes. A review of the possi- 
bilities of float-equipped light air- 
planes for the private flier, flying 
clubs, and flight operators. Airport 
and hangar shortage problems mean 
little to the operator or club having 
some sort of water front available. 
Seaplane flying is described, together 
with some of the seaplane bases and 
activities in and around New York. 
Air Facts, August 1, 1941, pages 8-17, 
13 illus. 

Corrosion of Fuel Tanks. Con- 
densed version of a paper by E. H. Dix 
and R. B. Mears on the prevention of 
corrosion in aluminum fuel tanks. 
Various alloys used, corrosion-resist- 
ant properties, and principal causes of 
corrosion are discussed together with 
suggestions for preventative treat- 
ment. Aircraft Engineering, June 
1941, pages 173, 174. 














Stress Analysis 


The second edition of this standard 
textbook retains the general character 
of the earlier work, which has been 
brought up to date by the inclusion of 
new theoretical and experimental ma- 
terial representing recent developments 
in the field of stress analysis and ex- 
perimental investigation of the mechani- 
cal properties of structural materials. 
Complete derivations of problems of 
practical interest are given in most 
cases. In some of the more complicated 
problems for which solutions cannot be 
derived without going beyond the limit 
of the usual standard in engineering 
mathematics, only the final results are 
given. 

A number of important additions 
have been made in the revised work: A 
more complete discussion is provided of 
problems dealing with the bending, com- 
pression and torsion of slender and thin- 
walled structures. A new chapter is 
included for the treatment of plastic 
deformations and deals with the bending 
and torsion of beams and shafts beyond 
the elastic limit and with the plastic flow 
of material in thick-walled cylinders 
subjected to high internal pressures. 

New experimental material is pre- 
sented on the behavior of structural 
materials at high temperatures and on 
the fatigue of metals under reversal 
of stresses, especially in those cases 
where fatigue is combined with high 
stress concentration. Recent results of 
photo-elastic tests are found in the 
chapter on stress concentration and 
additions have also been made to por- 
tions of the book dealing with beams 
on elastic foundations and to the chap- 
ters on the theory of curved bars and of 
plates and shells. 

The preface to the first edition states 


that the book was intended for teaching | 


purposes, and outlines by chapter 
headings three courses for which it has 
served as a text. This second edition 
gives an up-to-date presentation of the 
subject and will prove useful both to 
graduate students interested in engi- 
neering mechanics and to design engi- 
neers dealing with complicated prob- 
lems of stress analysis. 


Strength of Materials. Part 
II, Advanced Theory and Prob- 
lems, by S. Timoshenko; 2nd 
edition, D. Van Nostrand Com- 
pany, Inc., New York, 1941; 510 
pages, $4.50. 


| Books reviewed in this sec- | 
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| Library, Institute of the | 

| Aeronautical Sciences, | 
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| Rockefeller Center, New | 
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Military Aircraft Explained 


In number 44 of the series, Ozford 
Pamphlets on World Affairs, the editor 
of The Aeroplane attempts to explain 
the complicated structure of modern 
aerial warfare in layman’s language, 
aiming his explanation chiefly at those 
who are confused by the necessity for 
great diversity in aircraft types and for 
constant change in general design. 

Each general classification of aircraft, 
the fighter, the various types of bomb- 
ers, torpedoplanes, reconnaissance craft 
and army cooperation machines are de- 
scribed, their functions explained and 
their quality compared with parallel 
German types. 

The section on bombing clarifies 
many points which are frequently hazy 
to the lay observer. One of these is the 
reason for the concentration of bombing 
during the hours of darkness. It is 
pointed out that the day bomber, flying 
in any numbers could only be successful 
in an area completely cleared of enemy 
fighters by supporting pursuit craft. 

Several interesting comparisons be- 
tween German and British bombers are 
made. One is that British heavy 
bombers are armed to defend them- 
selves, while the German craft rely on 
escort airplanes for protection. In com- 
paring the bomb-releasing techniques, it 
is noted that, to preserve space, the 
projectiles in German bombers are car- 
ried nose uppermost. This results in 
several hundred feet of end-over-end 
tumbling before the bomb assumes its 
true parabola. Thus German high- 
altitude bombing has proved less ac- 
curate than the R.A.F.’s. 


The Military Aeroplane, by E. 
Colston Shepherd; at the Claren- 
don Press, Oxford, 1941; 32 pages, 
$0.15. 
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Manual of Modern Flying 


If there is any doubt remaining as 
to the tremendous improvement made in 
flight instruction and flight instruction 
manuals during the past few years, the 
second edition of Air Piloting will re- 
move it. This text combines much of 
the excellent training material pub- 
lished by the C.A.A. in separate book- 
lets with the writer’s own experience, 
observations and keen analytical judg- 
ment. While it is recommended espe- 
cially for student pilots, it will be found 
a valuable reference work both for ex- 
perienced private pilots and for those 
preparing for commercial licenses or 
instructor ratings. 

It covers the whole field of flight in- 
struction, including military and civil 
pilot training, and every attempt has 
been made to select the approved 
methods and avoid those outmoded. 
Approved methods have been carefully 
analyzed, reduced to essentials, and 
worked into the latest techniques of 
pilot development. 

The first six chapters take the begin- 
ner through the flight curricula upon 
which the flight test for a private 
license is based. Included are the ten 
commandments of safe flying, advice to 
beginners, introduction to the airplane 
preparation for first flight, preliminary 
instruction, elementary maneuvers, and 
intermediate maneuvers. Chapters 8 
and 9 outline the flight tests for private 
and commercial pilots; sample ground 
school written examinations are also 
given. 

Other sections treat of cross-country 
flying, airways radio, instrument flying, 
civil air regulations, navigation, meteor- 
ology, flight instruction, and a special 
chapter on seaplane flying. Sample 
examination questions are given for 
private and commercial pilots, instruc- 
tor’s ratings, radio-telephone operator’s 
permit, radio and instrument flying, 
meteorology, navigation, load factors, 
and Civil Air Regulations. As ques- 
tions are practically the same as those 
found on C.A.A. examinations the book 
will serve both as a handbook and as 
a comprehensive quiz system. Treat- 
ment is simple and clear, and the author 
shows a deep understanding of student 
problems. 


Air Piloting, by Virgil Sim- 
mons; Revised edition, The Ron- 
ald Press Company, New York, 
1941; 758 pages, $4.00. 

















Quiz System Revised 


The 1941 edition of Aeronautical 
Training has been made necessary by 
many changes in the Civil Air Regula- 
tions, the teletype code and weather 
broadeasts, according to the author. 
Other new matter has been added to 
meet the growing rigidity of examina- 
tions for private and commercial pilots. 

The manual is in eight parts. The 
first, on aircraft and the theory of 
flight, consists of a few pages of sum- 
mary text and fourteen pages of ques- 
tions and answers. The sections on air- 
craft engines, navigation, meteorology 
and civil air regulations are wholly 
question-and-answer text, followed by 
several pages of typical examination 
questions for private pilots. Part 6 
covers general examination questions 
and answers. The last section furnishes 
problems and questions on commercial 
pilot examinations. Various diagrams 
which may be asked for by examiners 
are included. 

While quiz systems are rarely used as 
the sole textual material for ground 
study, they are useful in compiling 
periodic examinations and are helpful 
to the student as a review preparatory 
to his pilot’s examination. 


Aeronautical Training, by 
Charles A. Zweng; McKnight & 
McKnight, Bloomington, Illinois, 
1941; 191 pages, $2.00. 


Engineers’ Annual 


As with previous editions of this of- 
ficial publication of the Society of Auto- 
motive Engineers, the 1941 S.A.E. 
Handbook contains the current standards 
and recommended practices adopted by 
the Society, and supersedes all previous 
editions. 

Standards and other data are arranged 
in ten sections, each beginning with a 
title page giving the contents of that 
section. The “skip” system of page 
numbering is used to allow for expansion 
in future editions and to retain the 
same page numbers for as many of 
the individual standards as possible in 
succeeding editions. The dates of orig- 
inal adoption and of last revision are 
given in notes in small type at the end 
of each standard or at the end of each 
principal section of the standard. 

Three classes of standards or informa- 
tion data are issued, namely: 8.A.E 
Standards, or specifications based on 
established engineering practice; S.A.E. 
Recommended Practices, or specifica- 
tion based on sound engineering prin- 
ciples and intended as guides toward 
standard engineering practice; and 
8.A.E. General Information, data usu- 
ally bearing on standards or recom- 
mended practices that are of sufficient 


BOOKS 


value to warrant publication in the 
Handbook. 

It is impractical to attempt a con- 
ventional review of a book ofthis type. 
Therefore a brief summary of each Sec- 
tion will suffice to acquaint the reader 
with the importance and scope of the 
material contained in the 1941 edition. 

Section 1. A review of the dimensional 
standards for units, parts and finished 
constructional materials used in aircraft, 
their component assemblies and in ac- 
cessory equipment. It also includes 
descriptive references to the S.A.E. 
Aeronautical Material Specifications and 
to the S.A.E. Aircraft Engine Testing 
Code published separately from this 
handbook. (77 pages.) 

Section 2, The dimensional standards 
for units, parts and finished construc- 
tional material used in automotive ap- 
paratus, such as motor vehicles, trac- 
tors and motor boats, and in their com- 
ponent assemblies and accessory equip- 
ment. (159 pages.) 

Section 3. Dealing with processed 
materials, the specifications for ferrous 
and non-ferrous metals, and petroleum 
products that are used in fabricated or 
finished products, are included in this 
section. (171 pages.) 

Section 4. Standards for fabricated 
materials, such as conduit and tubing, 
insulated cable, felt, leather and glass 
that require further manufacturing oper- 
ations before they become finished parts 
or equipment. (30 pages.) 

Section5. TheS.A.E. (and American) 
standards for screw threads, screws, 
bolts and nuts, and related parts, such 
as washers, pins and cotter pins. (88 
pages.) 

Section 6. Tests, Ratings, and 
Codes—The class of S.A.E. specifica- 
tions that are complete within them- 
selves, for use in their respective fields. 
Tests and ratings that are a part of 
other $.A.E. specifications, such as stor- 
age batteries, insulated cable, flexible 
tubing, ete., are included in those speci- 
fications as published in their respective 
sections of the handbook. (49 pages.) 

Section 7. Specifications relating to 
the operation, servicing and mainte- 
nance of motorcoaches and motors 
trucks, principally in fleets. (20 pages.) 

Section 8. Specifications for tools, 
jigs, gages and for materials and proc- 
esses for the manufacture of automotive 
products are included in this section. 
(13 pages.) 

Section 9. This section was originally 
devoted to nomenclature and defini- 
tions relating to automotive apparatus, 
or to engineering or commercial auto- 
motive practices. Before the publica- 
tion of the 1941 handbook, the Passenger 
Car Division of the Standards Com- 
mittee, after careful investigation, de- 
cided that there was not enough demand 
or requirement for a recognized stand- 
ard to justify the time and effort its 
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development would involve. The Divi- 
sion accordingly recommended omission 
of part name listings, and have published 
in their stead fundamental principles 
and rules for naming automotive parts. 

Section 10. The last section includes 
miscellaneous material, a list of Ameri- 
can Standards and the general index. 
Conversion tables are placed in this sec- 
tion, which also includes S.A.E. speci- 
fications and general information relat- 
ing to them that does not come within 
the classifications elsewhere. 


1941 S.A.E Handbook; Society 
of Automotive Engineers, Inc., 
1941; $2.50 to Members, $5.00 to 
Non-Members. 


Metal Structure Reference Book 


Recent strides in the design and fabri- 
cation of metal aircraft are reflected in 
the amount of material which has been 
added to the fourth edition of Metal 
Aircraft Construction. It is considerably 
larger than earlier editions and many 
changes in text and illustration have 
been made. Obsolete material has been 
eliminated except where it is of basic 
technical interest. Much new material 
relating to current British and Ameri- 
can trends has been added. 

The history of the development of 
metal aircraft and the various types of 
metals and metal alloys used are re- 
viewed. A section on design and struc- 
tural details of wings contains many 
drawings illustrating main plane struc- 
tures as built by leading aircraft com- 
panies throughout the world. There are 
similar chapters on fuselage construction 
and subsidiary structures, such as tail 
units, undercarriages, engine mountings 
and control systems. Special attention 
is given to flying boat hulls and con- 
struction, plant processes and detail 
design, corrosion and riveting. Tables 
of specifications and material strength 
are furnished. 

Particulars of aircraft of the belliger- 
ent countries are of necessity incom- 
plete. It is indicated, however, that 
details of later types of German air- 
planes shot down over England have 
been carried in the British aeronautical 
magazines since this revision was com- 
pleted. It is also noted that descriptions 
of French, Polish and Czechoslovakian 
structures stand as they did on the eve 
of German occupation of those coun- 
tries. The revised work is well edited 
and illustrated and should continue to 
serve its place as a standard reference 
text. 


Metal Aircraft Construction, by 
Marcus Langley; 4th edition, 
Pitman Publishing Corporation, 
New York, 1941; 443 pages, 
$5.00. 
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THE AERONAUTICAL 








Are You 
Prepared? 


Every day the aviation industry needs more 
engineers trained in the principles of aero- 
nautics, more designers who know how to 
ulilize materials capable of standing up under 
greater loads, more men equipped with knowl- 
edge of how to service our growing air fleet. 
Are you qualified? 


THESE BOOKS 


will give you a flying start 


(1) AERODYNAMICS OF 
THE AIRPLANE 
By CLARK B. MILLIKAN, Pro- 


fessor of Aeronautics, California 
Institute of Technology 


A short, intensive 
summary of those 
essentials of the 
subject which 
form the back- 
ground for a well- 
rounded aero- 
nautical engi- 
neering training. e 
Chapter I gives amen 
general principles 

and experimental 

data; Chapter II 

covers the appli- 

cation of certain 

of these funda- 

mental relations 

to specific aerodynamic questions; Chapter 
III discusses classical airplane performance 
and certain special performance properties, 
such as range and take-off; Chapters IV 
and V offer treatments of stability and con- 
trol. $2. 


(2) PREVENTION OF THE 
FAILURE OF METALS 
UNDER REPEATED 
STRESS 


Prepared by BATTELLE 
MEMORIAL INSTITUTE 


A practical, thorough and specific compila- 
tion of the available and pertinent informa- 
tion on fatigue failures in metals. The 
book has been hailed as “the best guide 
which can be put into the hands of anyone 
who has to do with the design, manufacture, 
or use of machines or structures in which 
parts are subjected to repeated stress.” 

$2.75 





(3) AIRPLANE 
MAINTENANCE 
By HUBERT G. LESLEY, Main- 


tenance Engineer, Eastern Air 
Lines 

This book abounds with hints and helps 
garnered from years: of practical experience. 
It describes the various parts comprising a 
unit, the materials used, and the operating 
principles involved. It then gives the best 
methods of keeping each unit in good work- 
ing order. $2.75 


ON APPROVAL COUPON 
John Wiley & Sons, Inc. 
440 Fourth Ave., New York, N.Y. 


Kindly send me the following books on 
ten days’ approval. At the end of that 
time, if I decide to keep them I will remit 
their price; otherwise, I will return them 
postpaid. 

O Millikan $2.50 

0 Battelle **Metals’’ $2.75 

0 Lesley $2.75 
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A British Guide to Aeronautics 


In most books written to initiate the 
average person into the many phases 
of aeronautics, the attempt is made to 
popularize or sugar-coat the process with 
missionary persuasion about the enjoy- 
ment of flying itself. The absence of 
such treatment in Flight Handbook sug- 
gests how completely aviation has be- 
come a part of modern living. This 
straightforward, elementary text on 
aeronautics is written for the ordinary 
individual who wishes to obtain a 
working knowledge of its many dif- 
ferent fields. 

The book opens with descriptions of 
early aircraft and the development of 
different types of land and seaplanes. 
A presentation of fundamentals of aero- 
dynamics and aircraft structures is 
followed by chapters on gliding and 
soaring, balloons, parachutes, propellers, 
and instruments. Modern develop- 
ments in plastics, high-altitude flight, 
diving brakes, ice prevention, radio, 
and assisted take-off are summarized in 
the final chapter. The book is well 
illustrated, and contains a foreword by 
Griffith Brewer, president of the Royal 
Aeronautical Society. 


Flight Handbook, by W. O. 
Manning; 2nd edition, Flight 
Publishing Co. Ltd., London, 
1941; 200 pages, 4s. 


Ground Engineer's Text 


This volume deals with the inspection 
of aircraft power plants during manu- 
facture, overhaul and tests. It was 
written expressly for those studying to 
qualify for the British ““D” ground engi- 
neer’s license, the highest rating. It 
permits the holder such privileges as 
turning completed parts for approved 
equipment instead of installing ap- 
proved parts fabricated by the manufac- 
turer. 

The work outlines the material with 
which the candidate must be familiar— 
specifications, standard tests and the 
general process by which airplane en- 
gines are built, overhauled and main- 
tained. 

Great stress is laid on inspection pro- 
cedure both for the engine proper and 
for power-plant accessories. The sec- 
tion dealing with sleeve-valve engines 
and Diesels (compression ignition en- 
gines) indicates distinctly the difference 
in approach and attitude of the Ameri- 
can and the British mechanic. Appen- 
dices provide definitions, conversion 
factors and other frequently used data. 


Aero-Engines, by A. N. Bar- 
rett; Sir Isaac Pitman «& Sons, 
London, 1941; 140 pages, 3s. 6d. 
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New, Authoritative Books 


on AERONAUTICS 
Air Piloting 


By VIRGIL SIMMONS. Based throughout 
on the requirements of the Civil Aeronautics 
Administration, it supplies a step-by-step 
system of instruction from first flight on 
to instrument flying. Also an invaluable 
guide to pilots for attaining higher grades 
and precision flying skill. Included are 1,000 
questions from recent written tests for all 
ratings, with answers accepted as correct. 

750 Pages 160 Illustrations $4.00 


Aircraft Electricity 


By NORMAN J. CLARK and HOWARD E. 
CORBITT. Will be of much value to the 
electrician and designer in shop installation, 
inspection and design calculations. Covers: 
Electrical Theory; Wiring Diagrams and 
Symbols; Conduit Layout; Bonding, Shield- 
ing; Compass Deflection; Inspection; Etc. 
Includes 120 diagrams and photos, $2.50 


Navigation of Aircraft 


By COMMANDER LOGAN C. RAMSEY. 
Different from any other book in its balanced 
treatment of Piloting, Dead Reckoning, Aerial 
Astronomy, Maps, Instruments, Practice of 
Navigating Aircraft. Separate volume of the 
author’s Tables included for quick solutions 
of Dead Reckoning problems. 

2 Volumes 50 Diagrams and Tables $4.50 


To order these books, write Dept. M-515 


THE RONALD PRESS COMPANY 
15 East 26th St., New York 














E. W. McDONOUGH 


A text that fills the need for a com- 
prehensive explanation of this highly 
specialized branch of aeronautics. 
This excellent work explains elemen- 
tary hydraulic theory, power trans- 
mission, friction, weight and strength 
analysis. It contains practical in- 
formation for pilots and mechanics 
on operation, testing, and mainte- 
nance of transport hydraulic systems, 
illustrating and describing the com- 
plete system. For all who wish to 
advance in aeronautics here is infor- 
mation on the mechanics of the air- 
plane which you cannot possibly af- 
ford to be without! 


Order Your Copy Now! 








AIRCRAFT 13450. walter Ave. 
SPECIALTIES  criceso, 




















British and American Engines 


The first volume of Aircraft Engines, 
by A. W. Judge, was concerned mainly 
with the theoretical and experimental 
aspects of aircraft engines. The pres- 
ent volume is given principally to the 
descriptive side and to a lesser extent to 
certain design and theoretical cohsidera- 
tions not previously dealt with. Pre- 
pared for students, designers, engineers 
and those engaged in theoretical, prac- 
tical and experimental work in aircraft 
engineering, the textual matter of 
Volume II shows careful selection for 
practical utility and therefor avoids 
academic discussions, conjectural sub- 
jects and those of a purely theoretical 
aspect. 

The opening portion of the work pre- 
sents the essentials of thermodynamics 
of gasoline engines and a practical an- 
alysis of the experimental data avail- 
able on these engines, with a discussion 
of their design and operation. Types 
of engines are treated in several chapters 
which are followed by sections on engine 
components, lubrication, ignition, ex- 
haust systems, accessories and starting. 
The testing of aircraft engines is also 
introduced. 

Descriptive sections include accounts 
of some typical British aircraft engines 
which were in production prior to and 
in the early stages of the present war, 
together with several types of American 
engines as found on American military 
aircraft being sent to England. The 
latest British engines are omitted for 
military reasons, though it is pointed 
out that some of the recent disclosures 
in the American technical press concern- 
ing the Rolls-Royce 2,000 hp. Vulture, 
the Napier Sabre and several others, 
bear out the conjectures advanced in 
Chapters 1 and 3. 

The coherent organization of material 
and the many instructive engineering 
drawings provide an interesting and use- 
ful addition to modern literature on the 
aircraft engine. 


Aircraft Engines, Volume II, 
by A. W. Judge; Chapman & 
Hall, Ltd., London, 1941; 446 
pages, 30s. 


Aviation Panorama 


As a reporter’s view of the back- 
ground, present and future of aviation, 
the book Aviation From Shop to Sky 
offers a personalized picture of the 
people who make up the business—the 
skilled workers, engineers, scientists, 
mechanics, pilots and dreamers who 
conceive, build, fly and maintain air- 
planes. The account was written fol- 
lowing a series of visits to air fields 
and factories, and stresses the human 
side of the industry. 
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Completing a Douglas center-section. From Aviation From Shop to Sky, by John J 
Floherty, J. P. Lippincott Company 


The description of activities and 
operations in a variety of aeronautical 
plants is illustrated by a number of 
photographs of the men and machines 
at work. Among other aeronautical ac- 
tivities outlined are the Army and Navy 
air services. The career of a mythical 
flying cadet casts an intimate light on 
Army Air Corps training as sketched by 
the writer. 

Airlines and airmen, mapping and 
non-scheduled airplane operation are 
discussed as commonplace. The visit 
to New York’s municipal airport is 
recounted in a straightforward de- 
scription which reiterates the thought 
that men in industry are more impor- 
tant than instruments, shops or run- 
ways. A final section treats broadly 
the subject of flight and mechanics’ 
schools open to those seeking careers in 
civil aviation. 


Aviation From Shop to Sky, by 
John J. Floherty; J. B. Lippin- 
cott Company, New York, 1941; 
215 pages, $2.00. 


Radio Navigation 


One of a series of small handbooks 
known as “The Observer’s Books’’ 
which offer condensed treatments of the 
various subjects which the R.A.F. ob- 
server or navigator must know. This 
one deals with the fundamentals of 
radio navigation, being primarily con- 
cerned with radio theory, and position- 
finding by radio triangulation, or cross 
bearings with loop antenna. 

Use of the directional loop, loop er- 
rors, quadrantal error, coastal refrac- 


tion, and methods of calibration are 
discussed, together with methods for 
plotting short, medium and long-range 
bearings. Convergency and conversion 
are explained, and several types of 
ground stations described. 


The Observer’s Book on Radio 
Navigation, by W. J. D. Allan; 
George Allen & Unwin Ltd., 
London, 1941; 106 pages, 2s. 6d. 


Military Aircraft Directory 


Another directory of fighting air- 
planes, considerably less complete than 
the usual work of its kind, lists the 
builder, power, purpose and construc- 
tion of 88 types used in England, 
Germany, Italy, Poland, France, Hol- 
land, Belgium and the U.S.A. Where 
available, other data provide dimen- 
sions, weight and performance, as well 
as a brief history of the development of 
the particular airplane. 

While the photographs and _ three- 
view drawings are strikingly good, the 
contents belie the title in the amount 
of space spent on Polish, Belgian and 
Dutch airplanes, which are no longer 
fighting, and the number of older types 
which were obsolete or on their way out 
early last year. Description of late 
British, German and American fighters 
and bombers is entirely missing. 


Aircraft of the Fighting Powers, 
compiled by H. J. Cooper, O. G. 
Thetford, and edited by D. A. 
Russell; The Harborough Pub- 
lishing Company, Ltd., London, 
1941; 87 pages, 10s. 6d. 
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Flying the Beam 


Flying the radio range, as differenti- 
ated from instrument flying, is a tech- 
nique of cross-country air navigation 
which can be practiced for convenience 
and added safety by any pilot whose 
airplane is equipped with a radio re- 
ceiver. Although it is very apt to be 
taught and treated as part of instrument 
flying, it is a distinctly different and 
separate technique in itself, and can 
well be learned and practiced under 
contact-flying weather conditions. 

Written by the instructor in charge 
of American Airlines’ Chicago Pilot 
Training School, Radio Range Flying is 
a brief and non-technical presentation 
of the subject. Originally published as 
a series of articles in The Sportsman 
Pilot, new material has been added to 
complete the text. 

The book opens with an explanation 
of radio aids to navigation and the field 
pattern of signals which form the on- 
course range. Cones of silence over the 
station, multiple courses, swinging 
beams, and various markers are de- 
scribed, together with methods of beam 
bracketing. Procedure turns are then 
shown and explained; the different tech- 
niques of orientation are outlined in 
detail. There is a special chapter on 
instrument approaches which describes 
the different stages of approach and let- 
down. 

The conclusion warns pilots to avoid 
instrument approaches to airports with 
which they are not familiar and that 
only constant practice can qualify a 
pilot to make an instrument approach 
in real instrument weather. The book 
is well illustrated and treatment is 
marked by non-technical simplicity and 
clarity. It is recommended reading for 
pilots, students and ground instructors. 


Radio Range Flying, by C. H. 
McIntosh; Ringer Press, Chi- 
cago, 1941; 62 pages, $2.00. 


Air War Broadcasts 


The stories by different types of 
R.A.F. officers and others which have 
been compiled from talks given over the 
British Broadcasting Company facilities 
make not only fascinating reading but 
valuable sources for future historians of 
this war. 

Most of the talks are about bombing 
raids, but training, patrol and rescues 
are also described. There are so many 
new expressions used that a glossary of 
airman’s slang would have been helpful. 
However, the meanings can be guessed 
and readers will learn new terms used 
by English. pilots. 

The remarkable change in attitude 
of the R.A.F. in permitting its officers 
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to “shout a line” even though it is done 
anonymously is significant, as it indi- 
cates a drive to inform the English 
public of the daring work done by pilots. 

Lord Trenchard, Marshall of the 
Royal Air Force, who was its real 
founder and guide for so many years 
has written a preface in which he says, 
“T believe that these men would have 
done anything to have avoided the 
ordeal of facing the microphone if there 
had not gone with it a visit to London.” 

No book gives such a vivid picture of 
the hazardous work done by the R.A.F., 
and it will be read by anyone who 
wishes to familiarize himself with this 
new form of warfare. Then it will be 
realized why so much is owed by so 
many to so few. 


The Airmen Speak, by Officers 
and Men of the R.A.F.; Double- 
day, Doran & Company, Inc., 
Garden City, N. Y., 1941; 299 
pages, $2.50. 


Production Practice 


Many engineers who are today en- 
gaged in the various phases of aircraft 
production have been drafted into the 
industry from other branches of engi- 
neering. In aircraft plants, these engi- 
neers have to work with materials such 
as aluminum alloys, magnesium alloys 
and special steels which are often dif- 
ferent from anything they have en- 
countered in their general engineering 
work. Also, the processes of aircraft 
manufacture, though based upon stand- 
ard engineering practice, differ con- 
siderably in detail from those which 
have formed the basis for standard engi- 
neering production work. 

Aircraft Production offers a brief sur- 
vey of materials and methods used in 
this comparatively new sphere of engi- 
neering activity. Without entering too 
deeply into the detailed manufacturing 
sequences of any particular aircraft or 
manufacturing company, the book 
clearly indicates the relation which each 
process bears to the production of the 
completed airplane. 

Subject matter has been assembled 
under eight chapter headings, which in- 
clude materials, work methods, meth- 
ods of joining components, assembly, 
wooden aircraft, aero engines, propellers 
and notes on the production of a sleeve- 
valve engine. While most of the ma- 
terial presented is of British origin, 
treatment is general enough and British 
and American techniques are similar 
enough to make it a useful addition to 
the American production engineer’s 
library. 


Aircraft Production, by E. Mol- 
loy; Chemical Publishing Co., 
Inc., Brooklyn, N. Y., 1941; 104 
pages, $2.00. 
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OUTSTANDING 
NEW AVIATION DEFENSE BOOKS 


COMMERCIAL and PRIVATE PILOTS: New “‘Acronautical 
Training” fully covers new multiple choice examinations, with 
drift, off-course and alternate a problems plotted and 
solution given. Load factor problems also solved. Commer- 
cial examinations are shown in separate section of the book. 
Navigation, Meteorology, Aircraft, on and CAR covered. 
= ublished—12th edition only $2.00 ~~ iy oO. D. 

UMENT FLYING by Ler. Comdr. B Weems, 
U S.N. ret., and Charles A. Zweng, tg “I S. AIR 
CORPS. A new and different book known as the “Howard 
Stark edition” written especially to prepare the pilot for the 
for “instrument rating.” Radio- 
Telephone Permit included, with Meteorology, R. io-Orienta- 
tion, let-down, off-course and alternate airport problems. De- 
Laxe edition, red leatherette cover with gold letters. Only 





ficht InstRucror: A new quiz text covering the scope 


- the —_— examination for flight instructor rating. Illus- 
trated. Fone or or C. O. D. 
GROUND INSTRUCTOR: A new book, prepares for govern- 


ment examinations on Navigation, Meteorology, Aircraft, 
Engines and CAR. Why fail? Only $3.00 postpaid. 

A & E MECHANICS RATING: Airplane and Engine Me- 
chanics—Can you pass your written test? Send for new quiz 
book covering Airplanes, Engines, and Mechanics’ Civil Air 
Regulations. 156 pages, fully illustrated, with complete secs 
co examination questions. Only $3.00 postpaid or 


Cc 

RADIO AND INSTRUMENT FLYING by Charles A. Zweng. 

Instructor, U.S. AIR CORPS. New 1941 Edition covering new 
important material. Written especially to prepare the pilot for 
government examination for ‘‘instrument rating." Radio- 
Telephone Permit included with Meteorology, R io-Orienta- 

tion, let-down, off-course and alternate airport problems. Only 


Wavication PLOTTER (Dept. of Commerce ope is neces- 
sary for all problems involving drift, let-dowa off-course, 
including alternate airport problems. May be used when tek- 
ing examination. Complete with leatherette Navigation Note 
Book and instructions, only $4.00 id. 
AIR NAVIGATION (Gold Meda. ition) includes meteor- 
ology. $5.00 id. 
SIMPLIFIED STIAL NAVIGATION by P. V. H. Weems 
and E. A. Link, Jr. $3.00 postpaid. 
DALTON MARK VII AIRCRAFT COMPUTER. With book 
of instruction . . . $7.50. 

Order From 


Pan American Navigation Service 


1435 Flower St., Dept. A.R., Glendale, Calif. 
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CRUCIBLE STEEL COMPANY of America 
CHRYSLER BUILDING, New York, N. Y. 


Gentlemen: 


Please send me a copy of the following Pamphlets. 

1) REX MM C1) REX VM ODO REX TMO 
Name 

Firm Name 

Address 


City 
AR-S41 


SEND FOR THESE 
‘Free Pamphlets 


Crucible has prepared 
technical pamphlets on 
REX MM, REX VM and 
REX TMO containing com- 
plete heat treating data. 
Write for these pamphlets 
and have the facts on hand 
for ready reference. 
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CHRYSLER BUILDING - 


ATLANTA, GA 
BALTIMORE, MD. 
BOSTON, MASS 
BUFFALO, N. Y. 

od ley \clomm las 
CINCINNATI, OHIO 


10 MOLYBDENUM HIGH SPEED STEELS 


405 LEXINGTON AVENUE - 
BRANCHES, WAREHOUSES AND DISTRIBUTORS IN PRINCIPAL CITIES 


CLEVELAND, OHIO 
DENVER, COLO. 
DETROIT, MICH. 
INDIANAPOLIS, IND 
LOS ANGELES, CALIF 
MILWAUKEE, WIS 
NEWARK, N. J 





Crucible can Help you: 





To help you cooperate with O.P.M. General Preference Order M-14 
(affecting the partial substitution of Molybdenum for Tungsten High 
Speed Steels), Crucible offers you the following three established 
grades. 







REX MM (6.50% W, 4.00% Mo, 4% Cr, 1.50% V, .80% C), is the gen- 
eral-purpose substitute for REX AA and is recommended for lathe, 
planer and boring tools, reamers, hobs, milling cutters, drills and 
taps. 






REX VM (9% Mo, 4% Cr, 2% V, .85% C), is primarily. recommended 
for twist drills, taps, hack saws and slitting saws. It is also suitable 
for lathe, planer and boring tools, chasers, reamers, hobs and mill- 
ing cutters. This grade contains no Tungsten. 






REX TMO (1.50% w, 8.75% Mo, 3.75% Cr, 1.10% V, .80% C), is rec- 
ommended for twist drills, taps, lathe, planer and boring tools, ream- 
ers, hobs and milling cutters. 







Crucible knows Molybdenum High Speed Steels... and how to treat 
them. This knowledge comes from years of constant research and 
use ... against the day when Molybdenum High Speed Steels 
would be in urgent demand. 







To help you get the most out of these Molybdenum steels—to help 
you heat treat them properly—Crucible invites you to call upon its 
nation-wide service organization, experienced representatives, tech- 
nical engineers and metallurgists. They will gladly visit your plant, 
examine your equipment and recommend a heat treating proce- 
dure that should insure uniform, dependable performance. 






“CALL CRUCIBLE” . . . today. 





SPECIALTY 


NEW YORK CITY 


MAKERS OF HIGH SPEED, TOOL, STAINLESS. ALLOY 
PRODUCTION AND SPECIAL PURPOSE STEELS 


BRANCH OFFICES AND WAREHOUSES 


NEW HAVEN, CONN 
NEW YORK, N. Y. 
PHILADELPHIA, PA. 
PITTSBURGH, PA. 
PROVIDENCE, R. |. 
ST. LOUIS, MO. 

ST. PAUL, MINN. 


SAN FRANCISCO, CALIF 
SEATTLE, WASH. 
SPRINGFIELD, MASS. 
SYRACUSE, N. Y. 

ide) te], beomme). be 
WASHINGTON, D. C 
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Letters of an Air Raid Warden 


Crown a poet with an air raid war- 
den’s steel hat and put him on volunteer 
duty in wartime London, a city whose 
peoples and places he knows intimately 
and loves; let him walk the streets 
under enemy bombardment; let him 
breathe the moral and spiritual tonic of 
unity and faith in a cause; and above 
all let him see and feel man’s unbeliev- 
able capacity for courage and compas- 
sion—the result is bound to be work 
with beauty and depth of feeling. 

Such a book is Dusk to Dawn by an 
air raid warden. It relates experiences 
common to most people in England— 
the pluck, humor and pathos of the im- 
mortal Londoner, shelter scenes, the 
broken home, the ruined church, the 
shattered business. The author’s knowl- 
edge of London, his intimate sense of 
the historic, his feeling for beauty in 
places and people, combine to make 
these letters of poignant and lasting 
value. 

Running through them is a vein of the 
philosophical and spiritual side of 
British character and an almost naive 
selflessness which man often exhibits in 
times of greatest danger. As an ex- 
ample, the author suggests that special 
provision should be made for members 
of the R.A.F. after the war—land 
grants or pensions to show the British 
gratitude. 

Any R.A.F. pilot who gave the sug- 
gestion a thought would doubtless reply 
that from the standpoint of personal 
comfort, sport and satisfaction it is 
just plain more fun and a real privilege 
to be able to do one’s fighting in the air. 
The real gratitude belongs to the anony- 
mous thousands whose self-sacrifice, 
discipline and hard work make it pos- 
sible for him to fly and fight. This 
book is an outstanding account of life 
in London during the months of 
heaviest air raids—September and Oc- 
tober, 1940. 


Men Only in the Air; C. Arthur 


Pearson, Ltd., London, 1941; 96 
pages, 2s. 6d. 

A compilation of breezy, humorous 
sketches on various kinds of flight and 


flying for newcomers to Aviation. 


Hell Came to London, by Basil 
Woon; Peter Davies, London, 1941; 
211 pages, 6s. 

An informative, realistic account of 
the first fortnight during which London 
was severely damaged, based on the 
day-to-day record of the facts as told in 
the press and in official bulletins, sup- 
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Dusk to Dawn, by a Warden; 
Constable and Co., Ltd., London, 
1941; 216 pages, 7s. 6d. 


Fundamentals of Instrument Flight 


While Lieut. Joseph C. Mackey has 
named his book Simplified Instru- 
ment Flying, one of the first points 
emphasized in his introduction is the 
fact that instrument flying is not as 
easy todo as toread about. The reader 
is warned not to take off in instrument 
weather under any circumstances with- 
out the necessary experience and train- 
ing, and, it might be added, without 
having one’s qualifications certified by 
the proper authorities. 

On the other hand most pilots, no 
matter how conservative, once in a 
while find themselves in situations 
which at best call for flying wholly or 
partly on instruments. It is for such 
emergencies that instrument flying is 
learned and practiced. When needed, 
it is apt to be more than urgently 
needed. 

Subject matter is treated simply and 
briefly with outline headings and sub- 
headings supplanting the usual chapter 
breakdown. The first part of the book 
deals with instruments and instrument 
control, timed turns, and generally 
introduces the reader to a new and dif- 
ferent flight technique. Radio ranges 
and range flying are discussed together 
with methods of orientation, procedure 
turns, weather broadcasts and cross- 
beam checking. The Link Trainer is 
also discussed as well as time and dis- 
tance problems, the safety pilot and ab- 
normal situations such as multiple 
beams and false cones of silence. 

The author has confined himself to 
brief treatment of important points 
and for this reason explanations as to 
how and why a range works, more or 
less technical procedures and duplicate 
methods for accomplishing the same 
result have been minimized. 


Book Notes 


plemented by the author’s own reaction 
and observation under bombardment. 


Index to the Literature on Spectro- 
chemical Analysis, 1920-1939, by 
William F. Meggers and Bourdon F. 
Scribner; 2nd edition, American So- 
ciety for Testing Materials, Philadel- 
phia, 1941; 94 pages, $1.00. 

A listing of 1,467 references, com- 
prising a 50 per cent increase in the 
number of listings in the first edition. 
Many of the additions cover improved 
descriptions of atomic spectra, studies 
of light sources and calibration proc- 
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Simplified Instrument Flying, 
by Lieut. Joseph C. Mackey; 
The Aircraft Directory, Athens, 
Ohio, 1941; 64 pages, $1.00. 


Modern Meteorology 


Written in response to a demand for a 
non-technical text to serve the many 
short and elementary courses in meteor- 
ology now being given in the United 
States, Introduction to Meteorology out- 
lines the basic principles of modern 
meteorology. According to the author, 
it was written more to create interest 
and background than to furnish either 
technical or detailed discussion of the 
various branches of meteorology. For 
this reason, the use of calculus in the 
presentation of meteorological theories 
is minimized. 

A description of the atmosphere and 
of the instruments used in meteoro- 
logical observations is followed by a 
study of evaporation, condensation and 
precipitation. Adiabatic temperature 
changes, stability and instability are 
treated together with temperature varia- 
tions and their relation to weather. 
There are chapters on wind systems, air 
masses, fronts, cyclones and anti- 
cyclones, as well as weather analysis and 
forecasting. Examples of weather maps 
are given in addition to an outline of the 
various conversion tables, and a list of 
recommended textbooks. 

While there are ten branches of 
meteorology listed by the author in 
the introductory pages, the scope of this 
book is mainly synoptic, as it is chiefly 
concerned with the weather processes. 
Treatment is clear and authoritative 
for a basic elementary text in meteor- 
ology. 


Introduction to Meteorology, 
by Sverre Petterssen; McGraw- 
Hill Book Company, New York, 
1941; 236 pages, $2.50. 


esses, and conditions influencing the 
accuracy of quantitative determina- 
tions. 


America Prepares for Tomorrow, 
by William Dow Boutwell, B. P. 
Brodinsky, Pauline Frederick, Joseph 
Harris, Glenn Nixon and Archie 
Robertson; Harper & Brothers, New 
York and London, 1941; 612 pages, 
$2.65. 

An alert factual account of the various 
aspects of the American defense effort, 
this collaboration provides information 
about American resources, both human 











and material, and the program for 
utilizing them in a total defense effort. 
Aeronautical matter is _ infiltrated 
throughout the book and is given no 
separate treatment. 


Fire Defense, edited by Horatio 
Bond; National Fire Protection As- 
sociation, Boston, 1941; 220 pages, 
$1.50. 

A compilation of authoritative in- 
formation analyzing the threat imposed 
on American homes, cities and industry 
by incendiary bombs, sabotage and 
other forms of war incendiarism. Meas- 
ures to combat this threat are dis- 
cussed. 


Aerial Vagabond, by Bessie Owen; 
Liveright Publishing Corporation, 
New York, 1941; 260 pages, $3.00. 

A personalized, picaresque account 
of the author’s air safari over England, 
the Continent, Africa and Asia. 


Post D—Some Experiences of an 


Air Raid; The Technique of Silent 
Approach, High Explosive, Panic, by 
John Langdon-Davies; George Rout- 
ledge & Sons, Ltd., London, 1938; 
142 pages, 2s. 6d. 

Methods of air raid precaution based 
on a study of the bombing raids made 
on Barcelona during the Spanish Civil 
War. 


Aircraft Book for Boys, by Dorothy 
Verrill; Harper & Brothers, New 
York, 1930; 316 pages, $2.50. 

A general book on aviation, sketching 
briefly the history, design, construction 
and operation of aircraft, with a glos- 
sary of aeronautical terms. 


Beginner’s Book of Model Air- 
planes; They Fly! by Carl H. Claudy; 
The Bobbs-Merrill Company, In- 
dianapolis, 1930; 184 pages. 

The principles underlying the con- 
struction and performance of model air- 
planes, including instructions for the 
building and flying of several elementary 
types. 


Best Flying Stories, edited by Nor- 
man Macmillan; Faber and Faber, 
Limited, London, 1940; 494 pages, 
8s. 6d. 

A collection of personal narratives by 
many famous flyers, describing some of 
the notable adventures they experi- 
enced. 


Dynamic Defence, by Liddell Hart; 
Faber and Faber, Limited, London, 
1940; 64 pages, 2s. 6d. 

An analysis of the political and mili- 
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Air-Raid Warden, by John Strachey; 
Victor Gollancz, Ltd., London, 1941; 
135 pages, 3s. 6d. 

A group of short stories depicting the 
author’s experience as a London air 
raid warden. This is a picture of the 
air raid warden’s tasks and the people 
who perform them, reported with the 
vivid simplicity of genuine appreciation 
and with the restraint of humility. 


A.R.P. and All That (and other war- 
time stories), compiled by C. Kent 
Wright; George Allen & Unwin Ltd., 
London, 1941; 130 pages, 2s. 6d. 

Proving that A.R.P., besides per- 
forming an essential service, has pro- 
duced two good things—a sense of 
comradeship and a sense of fun. A 
collection of stories, anecdotes and 
parodies about most of the varied serv- 
ices engaged in civil defense. 


The Trackless Way, poems by 
Leonard Taylor; The Air League of 
the British Empire, London, 1941; 
32 pages, 6d. 


Library Accessions 


tary factors which contributed to the 
German victories on the European con- 
tinent. 


Flight from Youth, by William E. 
Barrett; Peter Davies, London, 1940; 
214 pages, 7s. 6d. 

A novel about the reincarnation of a 
young British pilot who was shot down 
during the first World War. 


Gallantry; Its Public Recognition 
and Reward in Peace and in War at 
Home and Abroad, by Arnold Wilson 
and J. H. F. McEwen; Oxford Uni- 
versity Press, London, 1939; 498 
pages, 12s. 6d. 

The history of the various military 
and civilian medals and decorations 
awarded in the British Empire, enumer- 
ating the particular deeds of the in- 
dividual recipients. Some details are 
also given of the principal awards of 
other foreign countries. 


A Handbook of Empire Timbers, 
edited by H. A. Cox; H. M. Stat 
Off., London, 1939; 214 pages, 3s. 6d. 

A reference book giving the source, 
general description, seasoning, bending 
and mechanical properties, natural dura- 
bility, susceptibility to insect attack, 
preservative treatment, working quali- 
ties, uses, and availability of supply of 
many woods grown throughout the 
British Empire. 


A Handbook of Home-Grown Tim- 
bers; H. M. Stat. Off., London, 1939; 
87 pages, 2s. 

A companion volume to A Handbook 
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A booklet of flying poems, mostly 
short ones. They bear the sometimes 
wistful, sometimes jubilant stamp so 
apt to characterize flight-inspired verse. 
Most of the flying poems in Night 
Flight, by the same author and now 
out of print, are in this book. 


Anti-Aircraft Defense, by C. H. B. 
Pridham; George Allen & Unwin 
Ltd., London, 1941; 19 pages, 1s. 6d. 

A handbook for light machine- 
gunners setting forth the first principles 
of how to engage low-flying enemy air- 
craft. 


Night and Fire Spotting, by Francis 
Chichester; George Allen & Unwin 
Ltd., London, 1941; 68 pages, 2s. 

A brief, simply written guide for 
night-spotters, whose job it is to deter- 
mine whether an approaching airplane 
is an enemy, whether he or his spotting 
area is likely to be bombed and whether, 
as well as where, incendiaries have 
dropped. 


of Empire Timbers, but treating only of 
those woods grown in the United King- 
dom. 


An Introduction to D. R. Naviga- 
tion, by R. W. House and L. St. J. 
French; Hugh Henry Ltd., Prest- 
wick, Ayrshire, 1940; 30 pages, 1s. 3d. 

Simple explanations and problems for 
those beginning the study of air navi- 
gation by the dead reckoning method. 


An Introduction to Wireless Direc- 
tion Finding, by H. O. MacEachern 
and A. Tully; House’s Air Publica- 
tions, Prestwick, Ayrshire, 1940; 31 
pages, ls. 3d. 

The elements of wireless direction 
finding, describing and comparing vari- 
ous systems now employed. 


The Practice of Arc Welding, by W. 
Heigh; Sir Isaac Pitman & Sons, 
Ltd., London, 1940; 114 pages, 5s. 

A practical handbook for the man 
actually engaged in are welding, cover- 
ing such subjects as are processes, 
faults, procedures, training, distortion 
and cost. 


Relaxation Methods in Engineer- 
ing Science; A Treatise on Approxi- 
mate Computation, by R. V. Southwell; 
1940; 252 pages, 17s. 6d. 

The application of the Relaxation 
Method to the solution of problems 
of structural engineering, mechanical 
vibration and electrical networks, cover- 
ing those aspects which are of most im- 
portance to the practical engineer. 
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HOLTITE-Phillips 


RECESSED HEAD 2sci7s 


break 


Production Bottlenecks 


Manufacturers report cutting their assembly time up to 50% by using HOLTITE- 
Phillips fastenings which permit faster driving methods, reduce spoilage and injuries, 
and increase holding power. Specify HOLTITE-Phillips for faster production and 
greater economy. 







Since 1910 Continental Screw Co. has been experimenting, 
tooling, analyzing wire and developing special equipment for 
producing special parts and fastenings with upset or recessed 
heads. These were successfully produced long before the gen- 
eral adoption of the present Phillips head as a stock item. 


Of particular interest to the aircraft industry is our ability 
to make nickel alloy steel screws. With modern laboratory 
facilities, skillful engineering staff and precision machinery, 
our nickel alloy screws are made in strict accordance with 





specifications. 














We are completely equipped to pro- 
duce any type of Special part or 
fastening of an upset nature— 
threaded if desired, rolled or cut from 
most any type of metal. Also second 
operations including drilling, tap- 
ping, slabbing, grooving, threading, 
slotting, forming, etc., with every 
facility for completing the piece. 
Send samples or specifications of 
your requirements for estimate. 


New Bedford.Mass...Warehouses at Detroit & Chattanooga | 














Engine and Flight Instruments 


Weston Aviation Instruments. A 30- 
page catalogue containing descriptions, 
specifications, installation and wiring 
instructions, and dimensional diagrams 
for the electrical tachometers, synchro- 
scope, resistance type carburetor and 
oil thermometers for single and twin- 
engined installations, thermocouple type 
cylinder temperature thermometers and 
air-fuel ratio indicators. 

Among the flight instruments pre- 
sented are cabin and outside air ther- 
mometers, and radio compass and blind 
landing indicators. Instrument acces- 
sories such as thermometer switches 
and thermocouple leads are also de- 
scribed. Weston Electrical Instrument 
Corp. 


Fitting Vibration Problems 


Imperial Fittings and Tubing. The 
problem of eliminating the fitting and 
tubing failure which results from vibra- 
tion or tube movement in mechanical 
equipment is discussed in this 16-page 
bulletin. It is pointed out that there 
are three major types of tube movement 
found in the lines used to carry liquids 
or gases in practically all modern me- 
chanical devices. These types are said 
to be minor vibration, major vibration 
and tube movement. 

Each type is defined in the bulletin 
and the prevention of tubing and fitting 
failure under each of the three condi- 
tions is explained with specific recom- 
mendations for the fittings to be used 
for such elimination. Complete listings 
of three different types of fittings are 
given. The Imperial Brass Manufac- 
turing Co. 


Electric Bond Testers 


Two new instruments for testing 
electrical connections intended to mini- 
mize the resistance of mechanical joints 
are described in a leaflet issued by the 
Shallcross Mfg. Co. One of these units, 
particularly designed for use in aircraft 
plants, is called the Aero Gun Model. 
It is a completely self-contained unit, 
equipped with a pistol grip. The probes 
extend through the muzzle, the battery 
is in the barrel and the indicating meter 
and control equipment are in the butt. 
This bond tester can be operated by one 


ouse Organs 


and Catalogues 


man, and an inspector without technical 
training can do a quick, accurate job 
of bond testing. The other type of 
equipment is the standard milli-ohm 
meter model, contained in a fixed unit. 
It uses clamp type connections and is 
read directly from the meter scale. 


Lightplane Radios 


A folder issued by the Radio Corpora- 
tion of America describes the radio equip- 
ment especially designed by R.C.A. for 
class 18 and 28 aircraft. It includes 
several types of transmitters and re- 
ceivers, rotatable loop and _ trailing 
antenna systems, microphones, headsets 
and a simultaneous radio range filter 
designed for light airplane service. 


New Radio Equipment 


Ten-Frequency Airplane Radio Equip- 
ment. A description of the newly de- 
veloped ten-frequency transmitters and 
receiver units, built by Western Electric 
to operate on ten preselected frequencies 
in ranges from 300 to 500 kilocycles and 
from 2 to 15 megacycles. 

One of the interesting features of the 
transmitter design is the method used 
in shifting carrier frequencies. A West- 
ern Electric 5-type quartz plate, which 
serves to control the carrier frequency, 
and the various radio-frequency tuning- 
coils in the transmitter are mounted in 
a light-weight unit. Ten of these units, 
one for each preselected frequency, are 
plugged into position in an aluminum 
turret, that they may be rotated to 
bring the unit into contact with the ter- 
minal of the transmitter for the desired 
frequency. 

The receiver for the ten-frequency air- 
plane equipment is a superheterodyne 
type, employing quartz crystals for 
control of the oscillator circuit. Ten 
quartz plates and ten sets of tuned cir- 
cuits are required when the set is fully 
equipped. Bell Laboratories Record, 
June. 


Hardness Tester 


A descriptive leaflet on the Ferner 
Dynamic Hardness Tester model num- 
ber seven, a compact, self-contained, 
portable instrument used for testing any 
metal from tempered steel to lead, li- 
noleum, rubber, vulcanized fiber, ce- 
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ramics, wood and similar substances. 
The tester operates on the dynamic 


principle. The instrument is simply 
held against the piece to be tested, and 
a pendulum hammer is released by 
means of a pin on the rear of the instru- 
ment. Upon striking the surface of the 
tested material, the pendulum hammer 
rebounds, carrying the pointer along 
with it to a point on the scale represent- 
ing the limit of the rebound, thus giving 
a reading on the hardness of the mate- 
rial. Scleroscope, Brinell or Rockwell 
hardness numbers may be obtained with 
this instrument by a conversion table 
created for certain materials. The R. Y. 
Ferner Co. 


Aviation Alkylates 


The Production, Properties, and Use 
of Aviation Alkylates. H. R. Tate, of 
the Standard Oil Development Com- 
pany, outlines the processes and de- 
velopments in full-scale refinery opera- 
tions. The Intava World, June. 


Plastics in Light Airplanes 


Technically Speaking. A summary 
by Sherman M. Fairchild of recent de- 
velopments in the use of plastic-bonded 
plywoods in new types of light airplanes. 
The Libra-Det, a two-place, low-wing 
primary trainer with a 130 h.p. Franklin 
six-cylinder engine is shown and various 
methods of fabricating plastics in air- 
craft are briefly outlined. The Air Line 
Pilot, June. 


Production Technique 


Aircraft Production Then and Now. 
An outline of Bell Aircraft’s coordinated 
lofting technique which has eliminated 
hundreds of expensive and compli- 
cated jigs and thousands of manhours 
of skilled labor. Flat metal templates 
are made up for nearly every structural 
member and the latter are drilled during 
fabrication for both rivet holes and 
guide holes so that assembly is vastly 
simplified. Steps in assembly are de- 
scribed together with the cooperation 
between the design and construction 
departments which makes possible the 
lofting and templating of nearly 100 
per cent of the airframe. The Beil- 
ringer, August. 
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Flexible Shaft Bulletin 


Flexible Shafts for Remote Control. 
An engineering bulletin of 28 pages on 
the use of flexible shafting for remote 
control, this booklet provides material 
on the construction and characteristics 
of the shafts and a table on the charac- 
teristics of various types of control 
shafting. Typical curves and graphs 
show the relation between the load on 
the shaft and torsional deflection. 

Methods for working out flexible 
shaft remote controls are outlined with 
suggestions for the selection of shafts, 
the use of gears, the method of shaft 
attachment and similar considerations. 
Specifications and details for various 
types of control shafts are provided. 
Industrial Division, The S. S. White 
Dental Mfg. Co. 


Aircraft Hydraulic Systems 


A technical leaflet issued by Sim- 
monds Air Accessories, Inc., presents 
the Simmonds-Olear high-pressure hy- 
draulic system for main and auxiliary 
aircraft control functions. This system 
incorporates a new metallic gland, a 
leak, oil and temperature-proof pres- 
sure seal that makes possible hydraulic 
systems with operating pressures up to 
5,000 p.s.i. 

Details on the metallic gland as used 
in high-pressure systems are provided, 
along with notes on the advantages of 
high-pressure hydraulic systems. Com- 
parisons between high and low pressure 
hydraulic systems, D.C. and A.C. 
methods for auxiliary power are given. 
Factors considered include weight, cost, 
reliability, vulnerability and ease of ap- 
plication to landing gear and flap moti- 
vation, trim tabs and cowl flaps, brakes, 
gun turrets and similar functions. 


Accessories Company History 


The growth of radio and hydraulic 
appliances in aircraft construction and 
operation is outlined in a 38-page book- 
let on the history of the Aircraft Ac- 
cessories Corporation of Burbank, which 
grew from 1,500 sq.ft. of floor space 
in 1938 to 44,000 sq.ft. at present. 

The origin of the company, its of- 
ficials, equipment and products are pre- 
sented. A number of illustrations in- 
clude pictures of the plant in operation. 
Aircraft Accessories Corporation. 


Shop Equipment Catalogue 


Atlas Modern Shop Equipment. A 
new 72-page catalogue listing machine 
shop equipment of various kinds was 
issued recently by the Atlas Press Co. 
The equipment included an assortment 
of lathes, lathe tools and attachments, 
milling machines, shapers, drill presses 
and other standard shop equipment. 
Atlas Press Company. 
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Ferry Transport 


Catalina Air Ferry. A brief history of 
air service between Catalina Island and 
California. Glenn L. Martin made the 
first seaplane flight across Catalina 
Channel from Newport Harbor for a 
world’s distance record over water, 
May 10, 1912. Ferry service was begun 
in April 1919. Several companies have 
operated the line since then. Today 
Catalina Air Transport flies the route 
from Wilmington, California, to Avalon 
with twin-engined Douglas ‘‘Dolphin” 
amphibians. Service will shortly begin 
with two Lockheed Lodestars replacing 
the amphibians. The Intava World, 
June. 





The hub of the new Everel constant-speed 
propeller for light airplanes. 


Visibility 
A Bell 


See Where Yowre Going. 
Engineer who is also a Reserve U.S. 
Army Air Corps pilot analyzes the im- 
portance of visibility in air combat. 
Military pilots are trained to watch the 
whole sphere of visibility. The fewer 
structural blind spots, the better. The 
necessity for good visibility over the 
nose is illustrated with an example of a 
30° diving attack on the tail of a bomber. 
From a range of 1,000 yards gunfire 
must be led or aimed ahead of the 
target. The Airacobra’s sloping nose 
enables the pilot to lead the target and 
still be able to keep it in sight. The 
Bellringer, July. 


Island Air Routes 


Air Transport in the Philippines. A 
brief review of the development of two 
air lines which have operated in the 
Philippines. The Philippine Air Trans- 
port Company ended operations in 
July 1940, having flown more than 
2,000,000 miles carrying 33,711 passen- 
gers with no accidents involving injury 
to a single passenger. The remaining 
line operated by the Iloilo-Negros Air 
Express Co. Inc. from Baguio to Davao 
has been in operation since 1933. In 
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February of this year a new company, 
known as Philippine Airways Inc., was 
formed in Manila, and plans are being 
made for operation of a second route 
between Baguio and Davao, by way of 
Paracale and Cebu. The Intava World, 
June. 


Navy Pilot Training 


Pilot Training Program Vital to Naval 
Aviation. A brief outline of the various 
training stages in the Navy’s pilot 
training program. Primary students 
start at one of the 16 Reserve Aviation 
bases, from which they are sent to Pen- 
sacola or Corpus Christi. Here their 
advanced work is taken and upon com- 
pletion of the course they are listed as 
Reserve Officers. As Reserve Officers 
they are put on active duty. After 
eighteen months they can apply for per- 
manent commissions. The North Ameri- 
can Skyline, July. 


Hydraulic Exactor Control 


The Sperry hydraulic exactor con- 
trol, applied to aircraft construction as 
a control system for throttles, super- 
chargers, switches, shutters and similar 
functions, is described in a recently 
issued leaflet. The control consists of 
two elements—a transmitter fitted with 
a hand lever and a receiver equipped 
with a lever which follows the hand 
lever accurately and without loss of 
motion. The two are connected with a 
single aluminum tube. 

This system, according to the bro- 
chure, results in full transmission with- 
out mechanical loss of motion or back- 
lash, and is practically self-locking and 
self-synchronizing. An instruction sheet 
containing detailed directions for the 
control’s installation and operation is 
included. Sperry Products, Inc. 





Distaff Side of Production 


A brief review of the many phases of 
aircraft production work being done by 
women. Included are fabric-covering, 
upholstering, rib-stitching, sound-proof- 
ing, and the production of miscellaneous 
parts. Douglas Airview, June. 


Local Civil Defense 


Democracy in Action. Col. J. A. Baer. 
The officer in charge of civil defense for 
the 2nd Corps Area of the U.S. Army 
explains the important place of organ- 
ized civil defense in the scheme of the 
national defense effort in a 22-page 
booklet. It describes measures and 
methods being used in England and of- 
fers a plan for local organization, train- 
ing and administration. The many 
problems of civil defense, including air 
raid protection, are discussed and sug- 
gestions are offered on the basis of 
British experiences in the present war. 
Recruiting Publicity Bureau, U.S. Army. 
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Hardening Dural 


Defense Data from the Houghton Line. 
Hardening and strengthening aluminum 
alloys by heat treatment entails dis- 
tribution of the alloying materials 
throughout the metal in their most ef- 
fective form. This 32-page bulletin 
explains the part that salt baths play in 
the treating process. It outlines the 
use of Draw Temp FG, a special salt 
developed to serve as a one-bath treat- 
ment for aircraft aluminum alloys. 
E. F. Houghton & Co. 


Welding Torches and Tips 


A bulletin on the new Rego aircraft 
welding torch describes its construction, 
indicating the ease with which it can 
be manipulated around jigs and fixtures 
and into tight corners. Specifications 
and operating data on various sizes of 
short and long welding tips are also 
provided. National Cylinder Gas Com- 


pany. 


Forest Fire-Fighting 


Aircraft Industry Aids Forest De- 
fense. J. C. Kern, of the U.S. Forest 
Service, describes modern methods of 
forest fire-fighting and prevention using 
aircraft and parachute equipment. Air- 
planes are used for patrol, scouting and 
mapping a blaze and its probable course. 
Transports are also used to supply 
ground fire-crews with food and sup- 
plies and to drop parachutists equipped 
with special suits and fire-fighting 
equipment, including two-way radio for 
communication between ground and 
airplane. Experiments are being car- 
ried out by the Forest Service in low- 
altitude bombing to check the path of a 
fire. This requires extreme accuracy 
for it corresponds to blasting a fire 
break or open cut across the path of 
the blaze. The Consolidator, July. 


Speed Nut Data Book 


Speed Nuts for Aircraft. Speed nuts 
and other attaching devices applying 
the spring tension principle have been 
introduced into aircraft manufacture 
only after demonstration of their ability 
to resist vibration. A loose-leaf book 
has been assembled by Tinnerman 
Products, Inc., to facilitate correct ap- 
plication of these products to specific 
tasks in aircraft assembly. Sketches 
are provided on typical locations for 
the use of speed nuts and speed clips, 
together with charted engineering stand- 
ards data. 

The text explains the working princi- 
ple of the spring tension fastener and 
tabulates the results of comparative 
vibration tests made between the speed 
nut and two other types of lock nut. 


The sketches provide details on appli- 
cations of the fastening system in actual 
use, indicating the specific task to which 
it is put and the manner in which it is 
applied. Rubber strip-sealing attach- 
ments, scupper attachments, fire walls 
and stiffeners are typical uses of the 
individual speed nut applications, while 
U type fasteners are used for special 
work in flat attachment and blind fast- 
ening. Other types of fasteners for 
specific attachment are also illustrated. 
Tinnerman Products, Inc. 


British Bombing Attacks 


The Air Offensive Against Germany. 
Details of the British air offensive 
against Germany are summarized in a 
thirty-page booklet. The inside covers 
consist of color maps showing the many 
industrial targets which have been 
bombed by the R.A.F., and the approxi- 
mate number of bombing raids against 
each. Small key figures by each city 
give the reasons for its military impor- 
tance, such as munitions plants, oil 
plants or bases, rail centers, docks, 
naval bases, etc. The effect of continu- 
ous bombing on the German war in- 
dustries is discussed in the opening 
pages with the remainder of the booklet 
devoted to aerial photographs of bomb- 
ing raids, and a detailed listing of raids 
by date, target, and observed effect. 
British Library of Information. 


Modern Plant Layout 


Directional Flow Production. A de- 
scription of North American’s new plant 
at Dallas and of the special design char- 
acteristics incorporated to adapt the 
layout to the most efficient possible 
directional flow of production. The 
North American Skyline, July. 


Extinguishing Magnesium Fires 


A folder on Pyrene G-1 fire extin- 
guishing powder for extinguishing mag- 
nesium fires and incendiary bombs. 
The powder has a graphite base with 
chemicals which form a_ blanketing 
vapor at high temperatures. Pyrene 
Manufacturing Company. 


Tension Indicator 


A catalogue-sheet giving details and 
specifications of the Martin-Decker 
airplane type tension indicator. Prin- 
cipal use is for measuring tension of 
control cables. The Martin-Decker 
Corporation. 


Bomber Flight 


Mass Flight to Hawaii. Lieut. Gen. 
Delos C. Emmons. A description of the 
largest mass flight to Hawaii ever made 
by Flying Fortress bombers. The air- 


planes, each carrying two navigators, 
were flown independently for routine 
training purposes from San Francisco to 
Hawaii, covering the 2,400 miles in 14 
hours. General Emmons, who accom- 
panied the flight, expressed satisfaction 
over the efficient precision with which the 
flight was carried out. The Sperry- 
scope, July. 


Summary of Defense Effort 


Defense—One Year, issued by the 
Office for Emergency Management, re- 
views the progress made in defense pro- 
duction, training and organization over 
the past year. Problems of construc- 
tion and expansion, raw materials, man- 
power, housing, war production, sub- 
contracting, and future objectives are 
outlined. U.S. Government Printing 
Office. 


Anti-Tank Aircraft 


Tanks in the Sky. Discussion of the 
possible use of the Bell Airacobra as an 
anti-tank weapon. Armed with a 37 
mm. cannon in the nose its increased 
fire power and gun range make it a valu- 
able weapon of attack on mechanized 
ground forces. The Bellringer, August. 


Instruction Blueprints 


Printed replicas of blueprint wall- 
charts for purposes of class instruction 
or shop reference will be of interest to 
instructors in Machine tool operation 
and to many new operators in training 
on defense work. The sheets, measuring 
17 X 21 in. and printed on heavy paper, 
contain large scale drawings and brief 
descriptive data on different subjects. 
Three sample sheets received by the 
Aeronautical Review are titled Thread 
Forms and Formulas, 60° V-Type 
Thread Dimensions, which gives sizes 
of tap drill and clearance drill, and 
Lathe Cutting Tools. Atlas Press Com- 


pany. 


Engineering Art 


Artist-engineers of Douglas Aircraft 
are helping to speed up production by 
the creation of three-dimensional draw- 
ings, or production illustrations as they 
are called. These cutaway drawings 
reduce the time necessary for instruc- 
tion and supervision by showing in a 
simple, easily-understood manner the 
details of aircraft construction and as- 
sembly. Originator of the production 
illustrations department at Douglas is 
George Tharatt, who used such dia- 
grams during the first World War 
when he was an R.A.F. technical of- 
ficer. Various types of production il- 
lustrations are shown. Douglas Airview, 
June. 











From the 








Civil Aeronautics Administration 


According to C.A.A. figures released 
July 1, there are now twice as many 
civil airplane pilots in the U.S. as there 
were last year. In one year, the number 
of certified airplane pilots has increased 
by 100.6 per cent and licensed airplanes 
have increased 58.7 per cent. 

There were 82,277 pilots on July 1, 
1941, as compared with 41,006 a year 
ago. This great increase is mostly due 
to the pilot-training program of the 
C.A.A. which is continuing its “mass 
production of pilots’’ with a class of 12,- 
000 now studying in the summer session 
of its 1942 program. During the year, 
this program will produce about 37,000 
more civilian pilots. 

The 22,025 certificated airplanes, ex- 
clusive of military craft, listed on July 1, 
1941, showed a great increase over 
1940’s figure of 13,878. This increase is 
also due largely to the pilot-training 
program in which many airplanes were 
bought for use in training and by new 
pilots for their own pleasure or for busi- 
ness flying. 


A plea for action on the part of the 
states toward the elimination of public 
utility telephone, telegraph and power 
transmission lines constituting danger- 
ous hazards to airport approaches was 
made recently by Oswald Ryan, one of 
the five members of the United States 
Civil Aeronautics Board. Mr. Ryan 
spoke to the National Association of 
Railroad and Utility Commissioners 
meeting at St. Paul. 

Mr. Ryan said in part: “Public 
utility wires bordering airports consti- 
tute one of the great hazards to air 


transportation in the United States. > 


During 1939 and 1940 there were 105 
air accidents due to collision of non- 
scheduled aircraft with these obstruc- 
tions to airport approaches. Safety is a 
relative thing but no airport with such 
obstructions can be called a safe airport. 
Certainly no pilot knowingly flies into 
a telephone or power transmission line. 
It is true that frequently faulty tech- 
nique or bad judgment on the part of 
the pilot contributes to the accident, but 
the fact remains that the dangerous 
barriers were there and that if they 
had not been there would have been no 
accident. 





Releases are printed as 
received from companies 
and other aeronautical or- 
ganizations and the respon- 
sibility for the accuracy of 
all statements is therefore 
not assumed by the Aero- 
nautical Review. 











“Publie safety requires the elimina- 
tion of these public utility obstructions 
to the Federal airways and the public 
utility regulatory commissions of the 
states have an opportunity to make a 
valuable contribution in this respect. 
Those commissions which are empow- 
ered by existing laws to issue orders 
requiring the elimination of unsafe 
publie utility facilities have the neces- 
sary authority to deal with this prob- 
lem. The commission, after notice and 
hearing, can require the removal of the 
obstruction and allow the utility to 
recover the cost through the rates paid 
by the consumer of its service. That is 
a reasonable and just charge against the 
utility consuming public. Where the 
state utility commission does not possess 
the necessary authority to accomplish 
this result, it should be given such 
authority.” 


Seventy-five new airports have been 
approved for the nation’s system of de- 
fense and civil landing fields since Janu- 
ary 1 as compared with 51 added during 
the entire year 1940, according to an- 
nouncement by Brig. Gen. Donald H. 
Connolly, Civil Aeronautics Adminis- 
trator. This brings to 2,277 the total 
number of C.A.A. approved airports 
throughout the continental U.S. 

Thirty-six new seaplane bases have 
been made available since January 1. 
These bases are for flying boats and sea- 
planes and have been installed under a 
joint program of the C.A.A. and the 
National Youth Administration. They 
are located along all the coasts and in- 
land around the shores of the lakes and 
along rivers suitable for plane landing. 
Including the bases and anchorages of 
the Army, Navy, Coast Guard and 
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Marine Corps, there were 325 the first 


of the year. Now there are 361, and 
of these 20 are equipped for night use. 


Administrator Connolly reports that 
the Army and Navy are relying to an 
increasing degree on the C.A.A. pilot 
training courses to supply flying cadets 
for their air arms, as indicated by an- 
alyses for June showing that 39 per 
cent of all cadets joining the Naval Air 
Reserve and 29 per cent of those enter- 
ing the Army Air Corps are C.A.A. 
pilot trainees. 

Army and Navy records indicate that 
the ratio of C.A.A. trainees among 
Naval enlistments was 44 per cent 
greater during June than during the 
three months preceding and among Air 
Corps enlistments was 26 per cent 
greater. The larger Navy increase is 
attributed to the fact that the Navy 
gives C.A.A. advanced students credit 
for 43 hours of flying, whereas the Army 
does not. 


A detailed statement recently issued 
by the C.A.A. explains the Civil Air 
Regulations recently adopted to stratify 
the air and establish new procedures for 
civil fliers making contact flights on the 
civil airways at altitudes of more than 
3,500 ft. 

Contact flight rules for civil airways 
above that altitude require all airplanes 
to be equipped with two-way radio and 
that the pilot must hold the F.C.C, re- 
stricted telephone permit. The radio 
equipment must meet specified stand- 
ards and the airplane must be equipped 
with a sensitive altimeter, compensated 
for changes of temperature, and ca- 
pable of being adjusted for changes in 
barometric pressure. 

If flying inside a traffic control area 
or about to enter such area, the private 
flier must file a flight plan with the 
nearest airway traffic control station. 
On civil airways outside of traffic con- 
trol areas, at more than 3,500 ft. alti- 
tude, the private pilot is required to 
adopt another airline practice and fly 
at odd or even thousand-foot levels 
measured from sea level depending on 
the proper altitude for the airway and 
the direction being flown. 














A pilot is required to keep in touch 
with the nearest airway or airport radio 
station in the same manner as required 
for instrument flights and to give posi- 
tion report when passing over desig- 
nated radio fixes, make of airplane, li- 
cense number, altitude and next sta- 
tion to which he will report. Before 
entering a control zone of intersection, 
the pilot is required to give the same in- 
formation in addition to the time he ex- 
pects to be over the center of the zone. 

Flights below altitudes of 3,500 ft. 
over either ground or water and flights 
above 3,500 ft. not made on civil air- 
ways are not affected by these air strati- 
fication regulations. 


U. S. Army 


The War Department has announced 
that, in an effort to solve the problem 
of a ‘flying observation post’ to ob- 
serve artillery fire, lines and progress of 
attack and disposition of troops, the 
Army is procuring thirteen autogiros of 
new design to organize a test squadron 
for further experimentation. The field 
artillery in cooperation with other in- 
terested ground forces—infantry, cav- 
alry and the armed force—will test the 
new aircraft in maneuvers as soon as the 
squadron is formed. 

The autogiros selected are to have a 
pusher propeller, the jump take-off 
feature and practically vertical descent 
in landing. The engineering mock-up 
of the cockpit is reported to be of radical 
design from an observer’s viewpoint and 
it is said that the autogiro is well adapted 
for field artillery work. Further tests 
are to be carried on with the new squad- 
ron. 

The autogiro, as an “air O. P.,” will be 
tested under conditions simulating ac- 
tual service in the field. The craft will 
be capable of landing in confined areas 
and on rough terrain. Once in the air, 
it would be a highly elevated observa- 
tion post. Communication would be 
handled by two-way radio or by landing 
for consultation. The craft would be 
employed in low-flying missions over 
territory in the hands of friendly troops. 
Enemy fighting ships cruising at low 
speed would run head-on into ground 
fire, or be attacked by our own fighters. 
Flights will be of short duration, for the 
most part. The craft will take off, ob- 
serve an adjustment and land again. 
Enemy aircraft will have to be in the 
immediate vicinity to challenge the 
autogiros. 


The rapid growth of the U.S. Army 
Air Corps has made it necessary to re- 
assign National Guard pilots to newly 
formed Regular Army units in order to 
utilize their experience in balancing 
organizations comprised mostly of young 
pilots just out of flying schools, accord- 
ing to War Department releases. 
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Only pilots, engineering officers and 
supply officers are being transferred. 
In order to maintain National Guard 
Air Corps Units at their prescribed 
minimum of 15 pilots, officers being re- 
assigned must first be replaced by gradu- 
ates of training center air schools. Regu- 
lations also call for at least two experi- 
enced pilots in each of the 22 observa- 
tion squadrons comprising the Na- 
tional Guard. 

The Air Corps of the Regular Army is 
drawing upon approximately 400 pilots 
in the National Guard. The experience 
these officers have obtained through an 
average of from seven to eight years 
will be helpful to young pilots, provid- 
ing them a stable background that can 
only be achieved from experience. 


Paris, Tennessee, has been selected as 
the site for a new Barrage Balloon 
Training Center, the War Department 
has announced. Construction will com- 
mence as soon as plans can be made and 
contracts awarded. The new Tennes- 
see camp on 1,000 acres of land, 7 miles 
southeast of Paris is expected to have 
facilities for 7,000 men. 

Training with the hydrogen-filled 
sausage bags is now under way at the 
temporary Barrage Balloon Center at 
Camp Davis, North Carolina. Instruc- 
tion at the school will be given to 160 
officers and 750 enlisted men, attending 
six- and twelve-weeks’ courses. The 
first group of students was selected 
from approximately 2,200 soldiers who 
have been conducting tests with Bar- 
rage Balloons at Camp Davis. Colonel 
Robert Arthur, Coast Artillery Corps, 
is in command of the school. 

Army students who complete the 
first course at Camp Davis will be used 
to train other officers and enlisted men, 
and assist in the formation of any new 
units authorized by the War Depart- 
ment. Knowledge gained by the Brit- 
ish in the use of the captive bags an- 
chored over England is used by U.S. 
Army instructors. For Army training, 
a barrage balloon 35 feet in diameter and 
87 feet in length is used. The outer 


covering is of cotton fabric, impregnated . 


with synthetic rubber. Experiments 
have shown that the synthetic product 
holds hydrogen gas better than the nat- 
ural rubber. 

Two types of barrage balloons are 
generally under experimentation—one 
called ballonet, and the other dilatable. 
In the ballonet type the lower portion 
of the balloon is an air chamber sepa- 
rated from the gas chamber. A wind 
scoop takes air into the air chamber, 
causing an internal pressure propor- 
tional to the wind velocity. In the di- 
latable type,rubber shock absorber cords 
permit the balloon to expand or con- 
tract as pressure is changed. 
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Aeronautical Chamber of Com- 
merce of America 


Releases of the Aviation News Com- 
mittee report that through farsighted 
plant expansion and the training of sev- 
eral thousand new workers, production 
of airplane propellers has reached a 
point which seems to preclude any po- 
tential bottleneck in the nation’s aerial 
defense program. : 

Manufacture of propellers, the Com- 
mittee pointed out, is one of the most 
highly skilled operations in the entire 
aeronautical industry. In most in- 
stances, the propeller is specifically de- 
signed for the particular airplane-engine 
combination it is intended to comple- 
ment. Because certain key processes 
must be done by hand, months are often 
required for the training of propeller 
workers. 

Scientific research has advanced the 
1941 propeller, with its two, three and 
four metal blades, far beyond those of 
World War I, which, being carved from 
several layers of wood and then glued 
together, were extremely vulnerable to 
machine gun bullets, hail storms or even 
flying stones on a runway. 

With production still well below peak, 
two large producers of propellers are re- 
portedly putting out 2,500 to 3,000 
propellors each month. 


National Aeronautics 
Association 


N.A.A. reports indicate that plans 
for the Civil Air Defense Services to en- 
roll private airplanes and pilots in the 
interests of civilian defense are under 
study by the Army. The Army’s inter- 
est, aside from the traffic problem which 
is being taken care of by the new Civil 
Air Regulations, is to prevent sabotage 
and espionage which might result from 
unrestricted use of private airplanes. 
If all private airplanes, owners and 
pilots are registered, it will be possible 
to get an absolute check on the com- 
paratively few aliens and persons of 
doubtful character who now hold li- 
censes. By this means, the private fly- 
ing fraternity can police its own ranks 
and continue to fly without undue re- 
striction. 

The first essential in setting up the 
CADS under national coordination is 
the approval of the simpler phases of 
the plan, including registration and the 
formation of a wing in each state to es- 
tablish a chain of command. Training 
regulations and directives for home de- 
fense duties can then go forward. 
Step by step, activities can be extended 
to include youth training and model 
building so that young people can pre- 
pare themselves to enter the program 
when reaching flying age. 

Meanwhile plans for the organization 
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of state wings and local squadrons con- 
tinue to advance. Correspondence re- 
ceived by N.A.A. headquarters from 
many states indicates that groups al- 
ready formed, and many responsible 
leaders ready to organize in their locali- 
ties, are anxious to tie in with a national 
plan so that their work can be of maxi- 
mum effectiveness for defense. 


National Aviation Training 
Association 


The air arm has been recognized as 
such an important division of national 
defense that special consideration on 
draft deferment requests has been or- 
dered for students, instructors and work- 
ers in aviation, according to N.A.T.A. 
releases. Brig. Gen. Lewis B. Hershey, 
deputy director of the selective service 
system, has instructed that all local 
draft boards “give serious considera- 
tion” to the deferment of men receiving 
instruction in accredited flying schools, 
students in college aeronautical engi- 
neering, airplane design and kindred 
courses, as well as instructors in those 
divisions. 

Referring to workers in aircraft 
plants, General Hershey’s order said 
that shortages exist in practically all 
types of occupation; the demand for 
such men is far greater than the current 
supply, and if they are inducted into the 
army, the demand will not be met. 
The general’s order specifically men- 
tions trainees in the Civilian Pilot 
Training Program as subject to defer- 
ment consideration, until such time as 
they have finished their courses. CPT 
trainees are under pledge to enroll for 
Air Corps service in case they demon- 
strate, in their flight lessons, that they 
are specially fitted for military training. 


The Austin Company 


Releases from The Austin Company, 
which designed and built the new Bell 
Aircraft assembly plant at Niagara 
Falls Airport, describe the structure’s 
characteristics especially planned to ex- 
pedite application of Bell’s new concept 
of mass aircraft production. 

With all preliminary fabrication still 
centered at the Bell plant in Buffalo, 
parts are delivered to the new assembly 
plant by truck. Parts bins are trans- 
ferred directly from the truck to sub- 
assembly stock cribs alongside each de- 
partment, or direct to the final assembly 
station where they are to be used. 

Four main assembly lines side by 
side extend from east to west through 
the center of the plant in a high bay with 
30-ft. clearance below roof trusses. 
Most sub-assembly work has been con- 
centrated in four lower 50-ft. monitor 
bays. Front and rear fuselages are 
completed in the two bays on the south, 


and wing sections and cabins are built 
on the north side. Cranes and mono- 
rails facilitate the movement of parts 
and sub-assemblies in each department, 
where spray booths designed to the spe- 
cific requirements of each unit are lo- 
cated to eliminate unnecessary handling. 

Each complete sub-assembly reaches 
the final assembly floor already painted 
on its own specially designed dolly, 
right at the point where it is to be in- 
stalled. At 14 stations along each of 
the final assembly lines the various 
components are ultimately delivered to 
their respective stations from  sub- 
assembly departments by overhead con- 
veyor. 

A network of underfloor service ducts 
carries 110-volt and high-cycle power 
facilities and compressed air to more 
than 300 outlet boxes across the entire 
plant. These are spaced on 25-ft. cen- 
ters throughout the major portion of 
the plant and 15 ft. apart along each 
of the four final assembly lines. Addi- 
tional outlets are also provided on the 
columns and at certain overhead points. 

Generous areas of sash in side walls, 
monitors and skylights above the center 
bays provide an excellent distribution 
of daylight, which has been controlled 
by the use of Aklo glass on the south and 
west. This illumination is matched at 
night by the most modern fluorescent 
lighting facilities, which reach maximum 
efficiency in an interior where walls and 
structural steel are all painted white. 

A new type of rectified fluorescent 
(R.F.) luminaire, specially developed 
by General Electric Company for the 
illumination of high bays, and used 
here for the first time, has been in- 
stalled at 720 positions down the center 
of the plant, where two assembly aisles 
open into an unobstructed area of 200 
sq.ft. at the airport end. The two-lamp 
units installed here on 12-ft. centers, 30 
ft. above the production floor, are de- 
signed to yield a minimum of 30 foot- 
candles illumination on the working 
plane in continuous service. A special 
circuit provided in these luminaires rec- 
tifies a.c. current so that d.c. current 
passes through the tubes themselves. 
This has the effect of smoothing out the 
current wave and eliminates strobo- 


* scopic effect without any special bal- 


ancing. 

Comparable lighting intensity is pro- 
vided for sub-assembly work in the two 
50-ft. bays on either side of the final as- 
sembly area. There, two-tube Hy- 
grade Sylvania Mazda fluorescent units 
are mounted end-to-end, 2 ft. apart, so 
that the tubes parallel the production 
line in rows 16 ft. apart. In bays on the 
south where provision has been made 
for future construction of a mezzanine, 
these units are mounted at a height of 
19 ft. 6 in. On the north the units are 
mounted at a height of 12 ft. 5'/2 in. 
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Carrier Corporation 


Recent Carrier Corporation releases 
state that the problem of intense heat 
and humidity in airport control towers 
has been solved by air conditioning engi- 
neers in the new Washington National 
Airport. Nerve center of the airport as 
far as airplane traffic is concerned, the 
control tower has presented a particu- 
lar problem for the air conditioning en- 
gineer because of its glass-enclosed walls 
and necessarily exposed position to di- 
rect rays of the sun. They are usually 
located atop administration buildings at 
airports. In mid-summer, heat and 
humidity in most control towers become 
almost unbearable. Direct rays of the 
sun, beating down on the glass sides, 
make the interior a veritable ‘“hot- 
box.” 

Radical ideas in airport tower design 
were incorporated in the plans finally 
evolved. Upper and lower halves of the 
tower’s glass walls are set outward at an 
angle of about 90° to each other. This 
setting avoids all reflection of ground 
lights, airplane lights, sun, moon and 
stars. Each section is fitted with a 
window wiper operated from inside hy- 
draulically by means of an oil compres- 
sor. Heat-absorbing glass, which ex- 
cludes heat of the sun and retains inner 
heat, was used. It has a green tinge, 
preventing glare and reflecting sun- 
burning actinic rays. Sunburn has 
been a bane to most of the nation’s con- 
trol tower operators. Two Carrier cen- 
trifugal machines each of 210-ton cool- 
ing capacity supply refrigeration for the 
air conditioning system which keeps the 
interior of the control tower cool and 
comfortable. 


Consolidated Aircraft 


Corporation 


In response to a request from Sidney 
Hillman, associate director of the 
Office of Production Management in 
Washington, D. C., Major R. H. Fleet, 
president of Consolidated Aircraft Cor- 
poration, has announced that the San 
Diego company would start a program 
to train and emply women in aircraft 
manufacture. Mr. Hillman had com- 
municated with 200 airplane com- 
panies asking them to consider training 
and using women in aircraft work. 
He asked that wage-and-hour standards 
not be lowered where women are em- 
ployed. 

At Consolidated, where more than 
19,000 men are now engaged in the 
construction of twin-motored and four- 
motored land and sea bombers for the 
United States, Great Britain, Canada, 
the Netherlands and Australia, women 
will be trained in the lighter mechanical 
operations. 

According to Major Fleet, this pos- 
sible move had been planned for some 





time, and now through the expansion of 
the aircraft industry the demands upon 
man-power have become so much 
greater that Consolidated is looking 
ahead to plan for any possible emer- 
gency which might hazard the produc- 
tion of the all-necessary bombers. 
Preference is to be given to women who 
are wives or relatives of men already em- 
ployed at Consolidated. This will pre- 
vent, or tend to prevent, any untoward 
migration of women from other portions 
of the country. The women to be em- 
ployed will be given a thorough back- 
ground in what they will be expected to 
do. This work will include light me- 
chanical operations, machine and pre- 
cision assembly work. 

The company will start with 300 or 
400 women and increase the number as 
necessity demands. The women will 
be quartered on the mezzanine floor of 
one of the assembly buildings. They 
will be trained by instructors who have 
had thorough experience in Consolidated 
operations. 


The B. F. Goodrich Co. 


The development of a bullet-sealing 
hose that eliminates an “Achilles heel’ in 
the armor of America’s combat airplanes 
by protecting essential fuel systems 
from punctures, has been announced by 
The B. F. Goodrich Company, Akron, 
Ohio. An outgrowth of the develop- 
ment of self-sealing fuel tanks, the new- 
type hose not only protects fuel systems 
from bullet punctures but also makes 
possible substantial weight savings in 
the average bomber. Weight saving is 
important because it provides added 
fuel capacity to widen the bomber’s 
flight range. The bullet-sealing hose 
eliminates the weight of auxiliary metal 
fuel systems which were needed to 
guard against the hazard of punctures to 
main fuel lines. 

Secret of the hose’s construction is an 
unusually effective sealing member that 
prevents fuel leaks even under 10 to 15 
pounds: pressure and despite numerous 
punctures from high caliber machine 
gun bullets. The hose has a total wall 
thickness of less than °/i5 in. and is 
available in diameters ranging from a 
half to three inches. Principal use of 
the hose is to connect fuel tank cells and 
engine supercharger systems. 

The inner surface of the hose is a layer 
of Ameripol, the B. F. Goodrich syn- 
thetic rubber which is highly resistant 
to oil and gasoline. 


Northrop Aircraft, Inc. 


Announcements by Northrop Air- 
craft, Inc., indicate that the company 
has “‘borrowed”’ eight research engineers 
from Vultee Aircraft, Inc., to speed 
Northrop production for U.S. defenses 
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in the air. Northrop designs for the 
U.S. Army Air Corps needed additional 
specialized engineers to step up the com- 
pletion schedule. 

Early this year, Northrop and Vultee 
combined their productive resources to 
produce the Vultee designed Vengence 
dive-bomber in mass quantity for the 
British R.A.F. Since then, other com- 
peting companies have similarly joined 
forces in producing complete airplanes 
of the same design. 


Piper Aircraft Corp. 


According to Piper Aircraft releases, 
the use of light airplanes, the same kind 
that one sees at any airport in the 
country, was further demonstrated 


during the Third Army maneuvers be- 
ing held recently in the desert country 
of El 


north Paso. The airplanes, 





A marksman using a 50-calibre machine 
gun tests sections of the bullet-sealing fuel 
hose developed by The B. F. Goodrich 
Company to protect the fuel systems of 
military aircraft. 


which were donated along with their 
commercial pilots, by the leading manu- 
facturers of small sport craft, had just 
completed successful demonstration 
tests with the Second Army maneuvers 
held in Tennessee. 

A total of 14 light 65 hp. airplanes 
made up the fleet used during the cav- 
alry maneuvers and included 10 Piper 
Cub Trainers, 2 Aeronca Trainers, and 
2 Taylorcraft Trainers. All are of ap- 
proximately the same type with tan- 
dem seating allowing excellent visi- 
bility in all quarters for the pilot as well 
as the observer. Two-way radios in- 
stalled in each aircraft made possible 
constant communication with the 
ground units. 

Whereas in Tennessee the main tests 
were conducted in connection with di- 
rection of artillery fire, the planes used 
during the E] Paso maneuvers were put 
to even wider use and received the en- 
thusiastic approval of General Innis P. 
Swift, in charge of the maneuvers. 
After an appraisal of the first phase of 
the maneuvers, Gen. Swift expressed 
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approval of the light ships, calling them 
the best type of message-carrying equip- 
ment the Army has ever had. The 
General dubbed the fleet of light ships 
the “Grasshopper Squadron.” In em- 
phasizing his satisfaction with these 
planes, he recounted having radioed 
for one of these ships which arrived on 
the spot in 20 minutes. Thirty minutes 
after arrival of the Cub, he received a 
radio message from Biggs field, Army 
headquarters, stating that the plane was 
on its way. 

In modern cavalry tactics, units are 
usually widely scattered and extremely 
mobile since the introduction of motori- 
zation to speed the work of the cavalry. 
Under such conditions, the necessity for 
liaison between units has become in- 
creasingly important. While radio has 
been adopted extensively to link all 
outlying squadrons, the channels are 
badly clogged and important messages, 
many of which need personal attention, 
can be handled more quickly by air- 
plane in most cases than by radio. 

Despite the rough terrain and ex- 
tremely high altitudes, the light craft 
demonstrated their ability to land and 
take off anywhere needed. Most of the 
desert country is covered by grassy 
sand dunes which required landings on 
rutted roads. Since the landing gear 
tread of theseairplanes is thesame as that 
of an automobile, such landings were 
not difficult. Where no possible natural 
landing areas existed near headquarters, 
the Engineer Corps found it could clear 
a landing strip in a matter of minutes. 

Often it was necessary to relay infor- 
mation and maps showing latest enemy 
positions to units on the go. In such 
cases, light airplanes would drop their 
messages in special Air Corps message 
bags with a long yellow streamer at- 
tached. An example of their extreme 
accuracy came when one light airplane 
pilot made a direct hit on a scout car in 
motion, close enough so that the crew 
caught the message in their hands. 

After successful early experiments 
with the light craft Gen. Swift assigned 
one to each of nine units for the dura- 
tion of the maneuvers. While originally 
only one was assigned to the First Cav- 
alry Division headquarters, it was 
found that they needed at least five all 
the time to carry messages to outlying 
posts and to keep up general reconnai- 
sance. Poor roads winding through the 
hills made ground liaison almost im- 
practical and the airplanes delivered in 
15 minutes messages which would re- 
quire several hours by car. 

Tactical units used the light airplanes 
for actual reconnaissance. By flying low 
and dodging around enemy positions, 
they proved themselves to be almost 
immune to enemy gun fire from the 
ground and beyond the danger of enemy 
air action. The two-way radio enabled 
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commanding officers to know immedi- 
ately the exact enemy positions and 
best possible routes for advance. Dur- 
ing many of these reconnaissance mis- 
sions, the Commander himself flew 
along and thus obtained a clear picture 
of the existing situation. In one case, 
various units of one command advanced 
to new positions during the night and 
failed, or were unable, to report their 
exact position the next morning. The 
commanding officer took off in a “‘Grass- 
hopper,” located each unit easily and 
quickly, and landed by each group for 
personal explanation of the day’s activi- 
ties. One Major, reporting his reac- 
tion to the ‘‘Grasshoppers,”’ wrote that 
he did two hours of reconnaissance work 
in ten minutes. 

The present maneuvers represented, 
without a doubt, the most gruelling test 
under which the light airplanes could be 
put. Most of the landings and take- 
offs were made at elevations of more 
than 5,000 ft. which reduces per- 
formance considerably. In practically 
every case, the craft were flying over- 
loaded with heavy radio equipment, 
fully armed men, maps, and other para- 
phernalia. They were also operating in 
extreme heat which also reduces lift. 
High winds and many severe thunder 
storms did not hamper the usefulness of 
the craft. 

The satisfactory performance and 
utility of the small airplanes in these 
adverse conditions indicate that speedy 
adoption of “Grasshoppers” for the 
Army may be expected. The light 
planes will be put under further tests 
during the maneuvers in Louisiana 
which are to be the largest peace time 
warfare ever conducted by the United 
States Army. 


Pyrene Manufacturing Company 


The national emergency has produced 
an extinguishing agent that puts out 
magnesium fires in industry and in in- 
cendiary bombs. This new substance, 
known as Pyrene G-1 Fire Extinguishing 
Powder, is the result of combined re- 
search by the Dow Chemical Company, 
Midland, Mich., manufacturer of mag- 
nesium alloys, and the Pyrene Manu- 
facturing Company, Newark, N. J., 
fire protection engineers and extin- 
guisher manufacturers who recently 
announced the development. 

In addition to incendiary bombs, the 
use of magnesium alloys has skyrocketed 
in aircraft and other defense production. 
Production against metallic fires, there- 
fore, is a national necessity. Usual ex- 
tinguishing methods, however, do not 
work. Makeshift substances such as 
talc, soapstone and sand are unsatisfac- 
tory. Water or any substance contain- 
ing moisture increases the speed of com- 
bustion, sometimes with explosive vio- 
lence. 


The new product, Pyrene G-1 Fire 
Extinguishing Powder, is a dry inert 
compound that stops the combustion of 
magnesium as well as other metals such 
as sodium, potassium, aluminum and 
zine. It also contains a material which, 
when heated, forms a heavy, air-exclud- 
ing, fire-smothering vapor. The powder 
is applied to the fire by spreading it 
with a scoop or shovel. Being non- 
abrasive, it may be used freely around 
machinery. 

The National Fire Protection Asso- 
ciation Quarterly for April 1941 points 
out that ‘‘the usual extinguishing agents 
have no extinguishing effect on burning 
magnesium alloys, and the best extin- 
guisher for this type of fire is a special 
powder manufactured by Pyrene Manu- 
facturing Company.” It is emphasized, 
however, that proper types of approved 
fire extinguishers are needed to put out 
secondary blazes in nearby combustible 
materials ignited by the metallic fire. 


Solar Aircraft Company 


Solar Aircraft Company, San Diego, 
Calif., has enlisted the cooperation of the 
Edward G. Budd Manufacturing Com- 
pany of Philadelphia to aid in the pro- 
duction of exhaust manifolds and cowl- 
ing for military aircraft, Edmund T. 
Price, President of Solar Aircraft Com- 
pany, has announced. Exhaust mani- 
folds, made primarily from stainless 
steel, have been the principal product of 
the aircraft concern for over ten years, 
during which time the company has 
manufactured and sold over 20,000 
units. 

The Edward G. Budd Manufactur- 
ing Company has pioneered many de- 
velopments fabricated in stainless steel, 
including streamlined railroad passenger 
cars, truck trailers, marine structures of 
various types, as well as many airplane 
parts. Budd’s patented ‘“shotweld” 
system is in general use throughout in- 
dustry, and Solar Aircraft Company 
has been a licensee of the Budd patent 
for a number of years. Under the joint 
agreement between the two companies, 
immediate production of the increased 
number of aircraft parts demanded by 
the military services will be possible. 
Production has already started in the 
Philadelphia plant. 


Roxalin Flexible Lacquer Co., 
Inc. 


The Civil Aeronautics has just given 
its approval to a new protective coating 
for fabric-covered airplanes, according 
to announcements by Roxalin Flexible 
Lacquer Co., Inc., manufacturers of the 
product, which is called Emycel. It is 
said to’ be capable of stepping up finish- 
ing production as much as 50 per cent, 
reducing fire hazard by 64 per cent and 
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giving positive protection against fabric 
mildew and rot. 

Because the civilian or light airplane 
industry of today is in much the same 
position as the automotive industry of 
1924 in that the finishing operations are 
the bottleneck of production, it is said, 
Emycel removes one of the great ob- 
stacles to the inevitable arrival of mass 
production of light aircraft. By re- 
ducing the number of coats required 
from as many as fourteen, some of them 
laboriously hand-brushed, to a maxi- 
mum of four sprayed coats, Emycel is 
able to save at least 50 per cent of the 
man-hours formerly required and makes 
it possible for the finishing department 
to keep pace with other assembly opera- 
tions that are already on a straight line 
production basis. 

In addition to increasing light air- 
plane production, scientific tests are 
said to prove that Emycel burns 64 per 
cent slower than the contentional dope 
used on light aircraft. Its slow burning 
rate makes it possible to blow out burn- 
fabrics by slipping or diving the ship. 

It is reported that 80 per cent of most 
fabric failures are attributable to fabric 
rot and weathering, caused by mildew 
producing organisms in the presence of 
moisture which penetrates to the inside 
surface of the fabric. Moisture penetra- 
tion through the conventional fabric 
dopes was caused by loss of flexibility 
and poor penetration at the time the 
coating was applied, It is said that 
since Emycel provides complete pene- 
tration of the fabric and retains per- 
manent flexibility, mildew and rot can 
be effectively controlled. 


Whiting Corporation 


H. W. Anderson, Manager of the 
aviation department of Whiting Cor- 
poration, Harvey, Illinois, has an- 
nounced a new simplified dolly for 
handling propellers. 

The unit, one of an extensive new 
line of ‘‘matched” equipment, handles 
two propellers; it is heavily constructed 
but streamlined to permit easy access to 
the work. Heavy rubber tires provide 
smooth shock absorbing operation. 
The new dolly has been thoroughly ser- 
vice-tested and is available in various 
sizes for all makes of propellers. 


Republic Aviation Corporation 


Telephone communication on the as- 
sembly line—between men working in- 
side the fuselages and those on the out- 
side—is now used to speed production of 
Republic P-43 ‘“‘Lancers’’ at the Repub- 
lic Aviation Corporation plant, accord- 
ing to recent Republic releases. Better 
teamwork for production crews and 
time-saving features in making contact 

(Continued on page 55) 
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A bibliography giving references for research in this specialized field. Revised and brought up-to-date from the fifty volume Bibliography of 
Aeronautics compiled and published with the cooperation of the Work Projects Administration from the Aeronautical Index of the I.Ae.8. 


The flight range of today’s airplane includes any altitude 
as high as the stratosphere. This is made possible through 
the development of the airplane engine supercharger which 
permits the engine to operate normally at high altitudes. 

For many years experimenters have been working on 
mechanical devices for supplying the internal combustion 
engine with a greater weight and volume of charge than would 
normally be induced at the prevailing pressure and tempera- 
ture. Supercharging is an old idea and was suggested and 
tried out even before it was applied to the automobile as a 
means of obtaining as much power as possible. In 1859, a 
commercial compressor was developed and manufactured by 
the P. H. and P. M. Roots Company of Connersville, Indiana. 
The Roots blower, a displacement type supercharger which 
has been used on airplane engines, probably received its 
name from this company. 


Development in Europe 


The military use of the airplane in the World War of 1914 
1918 resulted in considerable research being undertaken in 
Europe to compensate for the loss of engine power output 
with increase in altitude. During 1915-1916 experimental 
work was started on the exhaust driven turbo supercharger 
by the Royal Aircraft Establishment at Farnborough, Eng- 
land, and in France, by Auguste Rateau in conjunction with 
the Farman Company. In 1917, the first Rateau super- 
charger was applied on a 175 hp. engine and maintained the 
ground pressure up to an altitude of about 18,000 feet. 

The engineers in Germany and Switzerland were also carry- 
ing on experimental work on superchargers but devoted their 
attention to the gear-driven superchargers of the multi-stage 
type. The exhaust-driven type of supercharger was not in- 
vestigated in Germany, although a patent for a turbo super- 
charger for a four cycle engine at sea level was issued to 
Schmidt in 1911. In 1916, Noack, a German engineer, 
turned over to his government drawings of a supercharger 
for experimental construction by the Brown-Boveri Works at 
Mannheim. Otto Schwade of Erfurt, manufacturer of the 
Stahlherz rotary engine, also became interested in the problem 
and took out patents covering the design of superchargers. 
Later the Allgemeine Elektrizitaets-Gesellschaft (A.E.G.) 
and the Siemens-Schuckert concerns investigated the prob- 
lem. The superchargers designed by these companies were 
driven by the engine itself or, in the case of large multi- 
engine airplanes, by a special engine installed for that pur- 
pose. Experimental airplanes with supercharged engines 
were produced, including a German multi-engine airplane 
with a separate 120 hp. engine to drive the supercharger but, 
at the time of the Armistice, the experimental] investigation 
on these installations was not sufficiently advanced to war- 
rant production in quantities. 


Development in the United States 


In 1917, shortly after the United States declared war on 
Germany, the Government requested Dr. Sanford A. Moss, of 
the General Electric Company, and E. H. Sherbondy, con- 
sultant engineer, to take up the development of the super- 
charger in this country. This request was made at the sug- 
gestion of Dr. W. F. Durand, then chairman of the National 
Advisory Committee for Aeronautics, because of the experi- 
mental work done by General Electric since 1903 on gas tur- 
bines and centrifugal compressors. Both men started work 
on the turbo-driven supercharger, although E. H. Sherbondy 
made some experiments with a compressor gear driven from 
the engine shaft but eventually abandoned this method for 
the turbo drive. 


4] 


Dr. Moss, who is credited with the development of the 
turbo supercharger, rushed the construction of his apparatus 
and applied it to an airplane engine at sea level. Tests were 
first made on the supercharger alone at the Lynn plant of 
General Electric, but additional tests were later made on a 
Liberty engine mounted on a dynamometer at McCook Field, 
Dayton, Ohio. After a period of development at sea-level 
pressure, it was decided that nothing further could be accom- 
plished unless tests were made under full speed at altitude. 
Therefore the equipment was shipped to Pike’s Peak. During 
September and October of 1918 tests were run on the super- 
charger at an altitude of 14,109 feet. The equipment was 
mounted on a cradle dynamometer and measurements were 
made of the power output, gasoline consumption, etc. At 
this altitude the Liberty engine, without the use of a super- 
charger, developed only 230 hp. of its rated 350 hp. Minor 
adjustments and refinements were made on the supercharger 
until the engine developed 356 hp. at this altitude. 

It was then felt that the supercharger was sufficiently 
developed to warrant an airplane test flight, and arrangements 
were being made for the installation of the supercharged 
Liberty engine on an airplane when the Armistice was signed. 
Shortly after the war, army officials studied the results ob- 
tained in tests on Pike’s Peak and, as a result, the equipment 
was finally installed on an airplane. In the early part of 
1919, after a number of tests on the ground, a successful 
flight test was made. All the early flight tests were made by 
Major R. W. Schroeder with Lt. George W. Elsey as flight 
observer. In the beginning, altitude records were broken 
on almost every flight and on October 4, 1919, an altitude of 
32,335 feet was attained. It is interesting to note that the 
two-passenger Le Pere airplane on which the equipment was 
installed had a ceiling of approximately 20,000 feet. Its speed 
at this altitude was 70 m.p.h. With the use of the super- 
charger, this speed was increased to about 140 m.p.h. at an 
altitude of 22,000 feet. 

After the early flight tests were completed, the Army Air 
Corps devoted its attention to the development and perfec- 
tion of the turbo supercharger. The first ‘side type” turbo 
supercharger, in which the turbine wheel was overhung and 
exposed to the slip stream for cooling, was designed by E. T. 
Jones, then Assistant Chief of the Power Plant Section. 
This “side type’? was the forerunner of all present turbo 
superchargers and was the basis of the design of the modern 
turbo supercharger. Mr. Berger, who is now the Civilian 
Engineer in charge of supercharger development at Wright 
Field, was largely responsible for the promotion of the turbo 
supercharger and its mechanical development. 

E. H. Sherbondy submitted his supercharger to the Army 
Air Corps at the same time that the General Electric Com- 
pany submitted .the Moss supercharger. In the original test 
of the Sherbondy unit, the designer pointed out the difficulties 
that were to be encountered in testing and made specific rec- 
ommendations for their correction. Both the Sherbondy 
and Moss units encountered similar and equal difficulties at 
low altitude but, as a result of the increase in horsepower 
obtained with the General Electric supercharger in the Pike’s 
Peak tests, the Air Corps went ahead with the development 
of the General Electric turbo supercharger and dropped the 
development of the Sherbondy unit. 

In 1922, David Gregg, then Chief of the Supercharger 
Section at McCook Field, developed the first so-called super- 
charger induction system on a Curtiss D-12 engine. The 
system consisted of a geared centrifugal supercharger with 
the carburetor at the inlet of the supercharger delivering air 
and gas under pressure directly to the cylinders. This unit 
was later designed as an integral part of the airplane engine 
rather than as an accessory. A similar type of direct driven 
centrifugal supercharger was designed by David Gregg for 
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the Dusenberg Corporation and was used in 1924 on the first 
supercharged car to win the Indianapolis race. The first 
gear-driven centrifugal supercharger used by the Air Corps 
was developed at McCook Field by the Supercharger Section. 
The compressor element was built by the General Electric 
Company and the gear drive by the Allison Engineering Com- 
pany of Indianapolis. 

An interesting gear-driven supercharger unit was designed 
and submitted by Mr. Morton of the B. F. Sturtevant Com- 
pany. The unit was driven by a multi-cylinder oil pump 
built into the main driving gear. The transmitted torque 
and, therefore, the speed of the supercharger was varied 
by regulating the amount of oil supplied to the pump. 
Although the unit failed on engine tests, it was years ahead of 
its time and was the forerunner of modern hydraulic drives 
for superchargers. 


Types of Superchargers 


Of the many types of superchargers developed as a result 
of these investigations, only three types have been success- 
fully applied to the airplane. These may be classified as 
follows: (1) the rotary displacement type; (2) the gear- 
driven centrifugal type; (8) the turbine-driven centrifugal 
type. 

The N.A.C.A. became interested in the Roots blower, a 
rotary positive displacement gear-driven supercharger, and 
devoted considerable attention to its development. This 
supercharger consisted of two cycloid-shaped rotors mounted 
on separate shafts. The rotors were driven in opposite 
directions at engine speed or, in some cases, at a slightly 
higher speed and rolled in contact with one another. One 
rotor was driven through timing gears while the other re- 
ceived its drive from the crankshaft. The rotors were con- 
structed of an alloy of aluminum or magnesium and were en- 
closed in a reenforced casing of cast aluminum alloy. The 
hubs of the rotors were made of steel and mounted on ball 
bearings. 

It was found that the blower gave a continuous but non- 
uniform rate of delivery, and a receiver was used to regulate 
this pulsating discharge. Clearances also had to be accu- 
rately maintained to prevent the leakage from becoming an 
important factor. The blower was built by the Allison En- 
gineering Company and was installed on several military 
airplanes. It proved reliable for long periods of operation 
and was used by Lieutenant Soucek in making the world’s 
altitude record in a seaplane. The comparatively long life 
of this type of supercharger was due to the fact that it had no 
wearing parts other than the bearings. Its simplicity of con- 
struction made its cost reasonable and it had the advantage 
of operating at a slow speed. In all three types of super- 
chargers used on airplanes, it is necessary to cool the com- 
pressed air before it enters the fuel system. The Roots 
blower requires the least amount of cooling. Despite these 
advantages, the large size and weight of this supercharger, 
as compared with the centrifugal types of the same capacity, 
have prohibited its use on modern airplane engines. 


Gear-Driven Centrifugal Supercharger 


This type of supercharger is constructed as an integral 
part of the airplane engine and is used universally in high- 
power radial engines. It is located between the carburetor 
and intake manifold and consists of an impeller enclosed in 
a close fitting housing which has an air intake opening leading 
into the center of the impeller. The crankcases of modern 
radial and inline airplane engines are so constructed as to form 
part of the supercharger casing. The gear ratio of the im- 
peller, which is driven by gearing from the crankshaft, varies 
from 6:1 to 10:1. Ratios as high as 14:1 have been attempted 
but difficulties due to excessive mechanical stresses and heat- 
ing of the mixture were encountered. 

The mixture admitted through the opening in the casing 
strikes the center of the rotating impeller and is thrown out- 
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ward at a high velocity into diffuser vanes. As the mixture 
flows through the diffuser, its high velocity is gradually re- 
duced and a high pressure head is built up. The mixture then 
flows into the distribution chamber from which it is carried 
to the cylinders. 

The impeller, which consists of from 10 to 18 blades, is 
usually constructed of nickel-chrome steel or duralumin with 
reenforcing ribs. To withstand the high speeds and engine 
power developed, this type of supercharger requires careful 
design and construction. Particular attention must be given 
to the impeller shaft bearings. When high géar ratios are 
used, the engine must be operated carefully and high octane 
fuel is required to prevent detonation. Also, the gear-driven 
supercharger requires horsepower from the engine for its 
operation. These disadvantages are offset by the many ad- 
vantages of the gear-driven supercharger, some of which are 
as follows: (1) lightness and positive action; (2) improved 
distribution of mixture to cylinders; (3) the vaporization of 
the mixture is improved as the fuel breaks up into fine drops 
as it passes through the system; (4) although the supercharger 
adds to the weight of the engine, the pounds per horsepower 
ratio is decreased due to the considerable increase in horse- 
power produced; (5) a two-speed ratio can be used which 
combines the high take-off characteristics of a medium 
supercharged engine and the maximum performance that 
can be obtained at high altitude by full supercharging; (6) 
it is very compact for a given capacity. 

The direct driven supercharger has also been successfully 
used in Germany on liquid-cooled engines. This system was 
developed in 1917 by Brown-Boveri at Mannheim, and a 
supercharger was constructed which was capable of main- 
taining normal engine output up to 15,000 feet. The im- 
peller was made of a high tensile steel and rotated at approxi- 
mately 11,000 r.p.m. In July, 1918, it was tested on an 
A.E.G. machine and reached an altitude of 20,000 feet. The 
modern liquid-cooled German engine uses a pressure car- 
buretor with a gear-driven supercharger located on the air 
inlet side of the carburetor. 


Turbine-Driven Centrifugal Supercharger 


The construction of this supercharger is similar to that of 
the gear-driven centrifugal type, the only difference being in 
the method of drive. The impeller is driven by a turbine 
wheel mounted on the impeller shaft. The turbine wheel is 
not enclosed and is always located directly in the atmosphere. 
The exhaust gases from the engine are conducted through the 
manifold to buckets located on the circumference of the tur- 
bine wheel. The discharge of the exhaust gases through 
these buckets into the outside atmosphere causes the turbine 
to rotate at speeds up to about 25,000 r.p.m. A by-pass 
valve is installed in the exhaust manifold to control the speed 
of the turbine and the impeller. 

The main advantages of this supercharger are as follows: 
(1) flexibility of control which enables it to maintain ground 
engine power up to very high altitudes; (2) simplicity of 
mechanical working parts; (3) no appreciable power from 
the engine is required to drive the system; (4) a greater boost 
is given at altitude as the speed of the turbine wheel increases 
with altitude. Its main disadvantages are the mechanical 
and material difficulties caused by the centrifugal stresses set 
up at high speeds. The tendency of the turbine wheel to 
warp, due to the excessive heat striking the blades, is being 
eliminated through the use of high chromium and stainless 
steels. 

When superchargers were first developed, they were 
used to restore ground level power at altitude. Today the 
supercharger is used not only for increasing altitude output 
but, also, for increasing take-off power. This requires a 
highly developed supercharger. It is probable that the con- 
tinued development of intercoolers and supercharging meth- 
ods will enable the engine designer to meet future performance 
demands of the military and high altitude transport airplanes. 


Rosert R. DExTER 
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dian Aviation, July 1941, pages 20, 21, 30. 

High-Power Engine Lin <alaadg A Widely 
Disseminated German Survey of Progress in the 
Past Twenty Years; Aircraft Engineering, May 
1941, pages 133, 134. 

Exhaust Gas a Blowers; Flight, March 27, 
1941, pages 244, 2 

Problems ~e to the Control of Flow in 
Superchargers, by Nathan C. Price; S.A.E. 
Journal, March 1941, pages 118-124. 

New Method of Calculating the Power at Alti- 
tude of Aircraft Engines Saulepet with Super- 
chargers on the Basis of Tests Made Under Sea- 
Level Conditions, by Marcello Sarracino; Wash- 
ington, 1941, 29 pages. (N.A.C.A. Technical 
Memorandum No. 981.) 


1940 


Altitude and the Aircraft Engine, by E. F. 
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Stage Radial Superchargers for Aircraft Engines, 
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Pressure and Temperature Measurement in 
Supercharger Investigations, by A. Franz; Wash- 
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Eigenschaften der Buechiaufladung; Motor- 
technische Zeitschrift, December 1939, page 208. 

Effect of Supercharging on the Comparative 
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Some Problems of Supercharging in Aero- 
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Charge; Flight, November 24, 1938, pages 71 
74. (Also Journal of the R.A.e.S., November 17, 
1938, page 30.) 
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THE AERONAUTICAL REVIEW—SEPTEMBER, 1941 


HERE’S probably no such thing as a 

perfect pilot. For the speed of new 
developments in aviation rivals the speed 
of the new planes themselves. 


The constant sharpening of a pilot’s sixth 
sense—the Sense of Flight—demands far 
more than hours in the air. 


To keep it keenly alert and abreast of 
newest techniques, the best pilots regularly 
return to trainers like the new Rearwin 
that brings them up-to-date. 


On the instrument panel of this trainer, 
the experienced pilot sees those same 
familiar Kollsman faces found on great 
clipper ships, commercial airliners, and 


planes of the United States armed forces. 


Precision pilots keep up-to-date with 
Kollsman Precision Aircraft Instruments! 





@ Write forthe informative 48-page booklet: Facts 
About Kollsman Aircraft Instruments. Full descrip- 
tions of flight and engine instruments. 


CAPTAIN “DICK” MERRILL— first pilot to fly the Atlantic 
on a commercial round-trip — now flys Eastern Air Lines 


Silverliner between New York-Miami. In spite of having 
flown more than two million air miles he, like all Airline 
pilots, must every month check and re-check his ability to 
fly by instruments in Eastern’s trainers maintained at New 


York and Miami. 







THE NEW REARWIN TRAINER— is noteworthy 


for its tandem arrangement of two separate $ 4, 


compartments, each with its own door and in- * * 
-~e 
dividual equipment. Kollsman Precision Aircraft a =< 


Instruments are standard on the Rearwin Trainer. 
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TRADE 








ENGINE 


Tekhnika Vozdushnogo Flota, July 1928, pages 
448-461. 

To Equip the New Wright Engines with ee 
G.E. Superchargers; Aviation, April 23, 1928 
page 152. 

An Investigation of the Use of Discharge Valves 
and an Intake Control for Improving the Perform- 
ance of N.A.C.A. Roots Type Supercharger, by 
Oscar W. Schey and E. E. Wilson; U.S. Govt. 
Print. Off., Washington, 1928, 7 pages. (N.A. 
C.A. Report No. 303.) 

A Preliminary Investigation of Supercharging 
an Air Cooled Engine in Flight, by Marsden Ware 
and Oscar W. Schey; U.S. Govt. Print. Off., 
Washington, 1928. (N.A. CA Report No. 
283.) 


Suralimentation et Sous-Alimentation des 
Moteurs d’Aviation, by G. Lehr: Technique 
Automobile et Aerienne, 1928, Vol. 19, No. 140, 
pages 1-6. 


1927 


Next Step, Superchargers? by F. W. Wead; 
Aviation, September 19, 1927, pages 671-673. 

The Supercharging * Aircraft and Motor 
Vehicle Engines, by A. R. Fedden; Auto- 
mobile Engineer, March Hog, pages 106-114. 
(Also, Journal of the R.Ae.S., February 1927, 
pages 933-972.) 

The Supercharging of Engines; The Aero- 
plane, February 9, 1927, page 150. 

Commercial Superchargers, by David Gregg; 
Aero Digest, January 1927, pages 20, 70, 71. 

Note Sur la Sous-Alimentation du Moteur aux 
Basses Altitudes, by G. Lehr; Bulletin de l' Asso- 
ciation Technique, Maritime et Aeronautique, 
1927, No. 31, pages 289-317. 

Preliminary Flight Tests of the N.A.C.A. Roots 
Type Aircraft Engine Supercharger, by Arthur 
W. Gardiner and Elliott G. Reid; U.S. Govt. 
Print. Off., Washington, 1927, 11 pages. (N.A. 
C.A. Report No. 263.) 


1926 


La Surcompression dans les Moteurs a Explo- 
sion; Etat Actuel de la Question, by Paul Duma- 
nois; La Technij;ue Moderne, May 1, November 
15, 1926, pages 257-261; 673-679. 

Supercharged Aero Engines, by R. F. R. 
Pierce; Journal of the R.Ae.S., October 1926, 
pages 615-618. 


Mixing and Ignition in Supsethonged Engines; 
Washington, 1926, 26 pages. (N.A.C.A. Tech- 
nical Memorandum No. 360.) 


1925 


Studio Sugli Apparati di Alimentazione Forzata 
d’Aria nei Motori da Aviazione, by E. Garuffa; 
L' Ala d'Italia, December 1925, pages 477-482. 

Gear-Driven Plane Supercharger Passes Day- 
ton Air Tests, by David Gregg; Automotive In- 
dustries, November 26, 1925, pages 906-908. 


Supercharging, by J. G. Cameron; Automo- 
bile Engineer, August 1925, pages 244-247. 

Superchargers, by David Gregg; Ariation, 
July 27, 1925, pages 90-92. 

Increasing Engine Power at Altitude; Aviation, 
June 8, 1925, page 641 

Sur un Dispositif Applicable aux Moteurs 
d’Aviation pour Reduire les Pertes de Puissance 
en Altitude, by Louis Damblanc; C. R. Acad. 
Sci., April 14, 1925, pages 1161-1164. 

Airplane Supercharger, by 8. Moss; S.A.E. 
Journal, January 1925, page 14. 

Description and Laboratory Tests of a Roots 
Type Aircraft Engine Supercharger, by Marsden 
Ware; U.S. Govt. Print. Off., Was shington, 1925 
13 pages. (N.A.C.A. Report No. 230.) 


(Continued from page 6) 
announced the establishment of clip- 
per service between California and 
Hawaii, supplementing the “long 
haul” service to the Orient. 

August 9. Washington news 
sources revealed the delivery to Rus- 
sia of American fighter airplanes built 
for the British but released by them 
to the U.S.S.R. It was said that de- 
fense officials had also virtually com- 
pleted arrangements to provide Russia 


1923 


Conveniencia de un Motor de Aviacion de Po- 
tencia Constante a Todas las Alturas, by Fer- 
nando Navarro; Tohtli, Revista de Aeronautica 
Militar, August 1923, pages 5-8. 

Aero-Engine neg ge 
February 9, 1923, pages 165, ‘ 


Engineering, 


1922 


Theorie Generale du Turbo-Compresseur 
pour Moteurs d’Aviation, by A. Rateau; C. R. 
Acad. Sci., June 12, 1922, pages 1511- 1516. 

Functioning of Supercharger in Altitude Flight, 
by John A. MacReady; Aviation, January 9, 1922, 
page 51. 


1921 


Some Experiments in Supercharging in a High 
Speed Engine, by Harry R. Ricardo; Automo- 
bile Engineer, June 1921, pages 219-224. (Also, 
Aeronautics, May 26, 1921, page 380) 

La Suralimentation des Moteurs d’Avions 
en Allemagne; Le Genie Civil, April 16, 1921, 
pages 341, 342. 

Moteur d’Aviation Admettant une Masse Con- 
stante et Effectuant une Compression Constante 
a Toute Altitude, by A. Witz; Le Genie Civil, 
March 26, 1921, pages 278, 279. (Also C. R. 
Acad. Sci., March 14, 1921, pages 641-644.) 

Les Surpresseurs pour Moteurs d’Aeroplanes 
a Commande par Turbine, Pour le Vol aux Hautes 
Altitudes; e Genie Civil, January 15, 1921, 
pages 55, 56. 

Airplane Superchargers, by W. G. Noack; 
Washington, 1921, 30 pages. (N.A.C.A. Tech- 
nical Note No. 48.) (Also, Aerial Age, May 30, 
June 13, 20, 1921, pages 272-275; 323-325; 
347-359.) 

An Analysis of the Effect of Cupereseeitas 
U.S. Govt. Print. Off., Washington, 1921, 11 
pages. (Air Service Information Circular No. 
195.) 

The Calculated Performance of Airplanes 
Equipped with Supercharging Engines, by E. C. 
Kemble; U.S. Govt. Print. Off., Washington, 
1921, 26 pages. (N.A.C.A. Report No. 101.) 


1920 


Experiments with and Practical Use of Super- 
chargers, by Erick Hildesheim; Automotive In- 
dustries, October 21, 1920, pages 810-816 

Aeroplane Performances as Infiuenced by the 
Use of a Supercharged Engine, by George de 
Bothezat; Aerial Age, October 18, 1920, pages 
174, 179. (Also, Flight, September, 2 1920, 
pages 961, =, and Aeronautics, June 24, 1920, 
pages 481, 482 

German Supercharger Developments; mar 
Aeroplane, September 29, 1920, pages 581, 58 

A Supercharged meee and Airplane Dee- 
formance; S.A.E. Journal, September 1920, page 
302. 

The Design of Supercharged and Overdimen- 
sioned Aircraft Motors; Aeronautics, August 5, 
1920, pages 118, 119. 

Design of Supercharged Aircraft Engines; 
S.A.E. Journal, August 1920, page 177. 

Some Supercharger Problems; S.A.E. Jour- 
nal, July 1920, page 32. 

The General Electric Turbo-Supercharger for 
Airplanes, by Sanford A. Moss; Proceedings of 
the U.S. Naval Institute, August 1920, pages 
1340-1345. (Also, General Electric Review, June 
1920, pages 476-485.) 

Maintaining Airplane Engine Power at Great 
Altitudes, by V. E. Clarke; General Electric Re- 
view, June 1920, pages 474, 475. (Also, S.A.E. 
Journal, April 1920, pages 245-249.) 


NEWS REVIEW 


with the latest type medium bombers. 
The method of delivery being used for 
the fighters was not disclosed, though 
it was generally assumed that they 
were either being moved by freighters 
across the Pacific to Vladivostok, 
Siberia, or were being flown to Alaska 
and thence across the Bering Strait 
to Siberian air bases, as will be the 
ase with bomber deliveries. 

August 9. Marine Corps officials 
stated that Marine parachute jump- 
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Superchargers and Supercharging Engines, by 
G. E. A. Hallett; General Electric Review, June 
1920, pages 468-473. (Also, S.A.E. Journal, 
May 1920, pages 339, 340; and Aviation, January 
15, 1920, pages 533-536.) 

Superchargers and Variable Pitch Propellers, 
by Lester D. Seymour; Aeronautics, February 
19, 1920, page 163. 

The Value of Supercharging; Automobile Engi- 
neer, February 1920, pages 65-67. (Also, Flight, 
January 15, 1920, pages 83-85.) 

Les Moteurs a Explosion pour Atmospheres 
Rarefiees, by Jean Villey; C.R. Acad. Sci., Janu- 
ary 19, 1920, pages 171-174. 

Some Developments in the Electrical Industry 
During 1919; Supercharger, by John Liston; 
General Electric Review, January ‘1920, pages 11, 
9 

Airplane Performance as Infiuenced by the Use 
of a Supercharged Engine, by George de Bothe- 
zat; Washington, 1920, 7 pages. (N.A.C.A. 
Technical Note No. 2.) 

Notes on the paste of Supercharged and Over- 
Dimensioned Aircraft Engines, by Otto Schwager; 
Washington, 1920, 6 pages. (N.A.C.A. Tech- 
nical Note No. 7.) 

The Problem of the Turbo-Compressor, by 
Rene Devillers; Washington, 1920, 28 pages. 
(N.A.C.A. Technical Note No. 11.) (Also, 
Aerial Age, October 4, 18, 1920, pages 107, 108; 
139-141; and Aeronautics, September 16, 1920, 
page 216.) 


1919 


Flight Aspects of Supercharging, by B. Thomp- 
son; Flight, December 4, 1919, pages 1555-1558. 

The Supercharging of Internal Combustion En- 
gines, by Georges Funch; Automobile Engineer, 
November, December 1919, pages 377-380; 421 

Boosting the Ceiling of the Airplane; Scientific 
American, November 15, 1919, page 481. 

Flugzeuggeblaese, by W. G. Noack; Zeit- 
schrift des vanes October 11, 18, 1919, pages 
995-1002; 1026-1032 

Utilization of the Power of Supercharged En- 
gines; Automotive Industries, October 16, 1919, 
page 779 

The Value of Supercharging; Aerial Age, July 
21, 1919, pages 892, 893. (Also, Aviation, July 
1, 1919, pages 577-579.) 

A Carburetor for Supercharging Aero Engines, 
by H. R. Ricardo; Autocar, July 19, 1919, page 
100. 


American Supercharging Developments; A 
Possible Means of Acquiring Additional Efficiency 
in Engines Used on Commercial eee The 
Aeroplane, July 2, 1919, pages 57, 

Emploi des Moteurs eee a Puissance 
Constante a Toutes les Altitudes; JL’ Aeronau- 
tigue, July 1919, pages 17-22. 

Supercharged Airplane Engine, by Benjamin 
S. Moss; Scientific American, May 17, 1919, 
pages 512-524. 

Sturtevant Supercharging Device; Aviation, 
May 15, 1919, page 425. 

Maintaining Constant Pressure before the Car- 
buretors of Aero Engines Regardless of the Alti- 
tude, by Leslie V. Spencer; Aerial Age, April 14, 
28, May 5, 1919, pages 244-246, 264; 336, 337, 356; 
387-389. 

Supercharging Progress in the United States; 
Two Independent Compressor Developments for 
Liberty 12 Engines; Some Theoretical Considera- 
tions; General Conclusions; Airplane Engineer- 
ing Division, U.S. Army Air Corps, Bulletin 
of the Experimental Department, January 1919, 
pages 5-51. 


1918 
The Power Plant for Altitude Flying, by E. H. 


Sherbondy; Flying, May 1918, page 327. 


ing as an important phase of the co- 
ordinated Army, Navy and Marine 
invasion maneuvers along the Caro- 
lina coast marked the first time para- 
chutes have been used in such maneu- 
vers anywhere in America. 

August 9. Survey of aviation 
gasoline stocks in the U.S. showed 
that they amounted to 7,673,000 
barrels as compared with 5,475,000 a 
year ago, an increase of about 40 per 
cent. 
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S-S-WHITE FLEXIBLE SHAFTS 
perform responsible duties 


Practically every airliner that flies has its S. S. 
WHITE Flexible Shafts performing one or more of 
the responsible jobs listed below. 


A Typical Application 
or 






Sverry Automatic Radio Direction 
Finder in an American Airlines 
Flagship. Arrows in view 1 point 
to 2 S. S. WHITE Shafts con- 
nected to underside of Control 
Unit. One shaft, 20 ft. long, 
serves for remote tuning of Re- 
ceiver (2) in forward cargo hold. 
The other, 13 ft. long, serves for 
both automatic and manual opera- 
tion of Loop (3). 


ENGINEERS 


will find the answer to many of their power 
drive and remote control problems in S. S. 
WHITE Flexible Shafts. A wide selection 
of sizes and characteristics is offered. De- 
tails in the following bulletins. 





Ss. S. WHITE FLEXIBLE 
SHAFTS ARE 
UNIVERSALLY USED FOR 

REMOTE CONTROL 
of Radio and Direction Finding 


Equipment . . . Antenna and Com- 

pass Loops .. . Antenna Reels . . . BULLETIN 38 

— LF kudiies —_ Flexible Shafts for Remote Control 
POWER DRIVES BULLETIN 1238 

of Engine Tachometers . . . Ta- Flexible Shafts for Power Drives 


chometer Generators . . . Fuel Pumps 
... Variable Pitch Propeller Gover- 
nors . . . Windshield Wipers . . . 
Cowl Flap Mechanisms, etc. 


BULLETIN 839 
Flexible Shaft Combinations for Aircraft 
COPIES MAILED ON REQUEST 


S.S. WHITE 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department G, 10 East 40th St., New York, N. Y. 
PACIFIC COAST REPRESENTATIVE 
PACIFIC SCIENTIFIC COMPANY e@ Los Angeles @. San Franc:sco 











ind COUPLING 


FLEXIBLE SHAFTS for POWER DRIVES, REMOTE CONTROL 
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USAIG 


United States Aircraft Insurance Group 


THE SYMBOL OF 


COMPLETE AVIATION 


INSURANCE 


SINCE 


1928 
UNITED STATES AVIATION UNDERWRITERS 


INCORPORATED 





Aviation Managers for the 
UNITED STATES AIRCRAFT INSURANCE GROUP 


NEW YORK, N. Y. 
80 John Street 


WASHINGTON, D. C. 
Investment Bidg. 


CHICAGO, ILL. 


| LOS ANGELES, CALIF. 
175 W. Jackson Blvd. 


724 S. Spring Street 





EST all around 













WORLDS GREA 


ELECTRIC TC 


DRILLS—GRINDS—SANDS 
SAWS—POLISHES 
SHARPENS—CARVES 


The new WHIZ ELECTRIC TOOL is the handiest 
power tool ever made. A rugged tool for power and 
precision work. Drills through 1/, inch iron plate in 
42 seconds or engraves intricate designs. Handles 
any material: Metals—W oods—Alloys-—Plastics— 
Glass—Steel—ete. Saves time. [Eliminates labor. 
Plug into any socket AC or DC, 110 volts. Chuck 
1/, inch capacity. Ball bearing thrust. Powerful, 
triple-geared motor, STANDARD MODEL, with 
Normal Speed (uses 200 different accessories, instantly 
interchangeable). Price only $7.95. 


The only DRILL-TOOL witha full year’s guarantee 


FREE Accessory outfit (Value $2) includes set of drills, 
mounted 11% inch grinder, sanding discs, cutting 
wheels, mounted brush, polishing wheel, carving burr, etc. 
FREE with each tool ordered NOW. We pay postage. 


10-DAY TRIAL—MONEY BACK GUARANTEE 


PARAMOUNT PRODUCTS CO. 
Dept. 9-AER 545 Fifth Ave. New York, N. Y. 
























Aeronautical Review Directory 


of 


Aircratt Products and Services 


The companies listed in this directory contribute to the support of the Institute of the Aeronautical Sciences, 
the Journal of the Aeronautical Sciences and the Aeronautical Review through Corporate Membership dues or 


advertising or both. 


The Institute will appreciate any consideration that members and subscribers can give to the products or 


services of these companies. 
products or services not included. 


ADHESIVES 


Bakelite Corporation 
U.S. Plywood Corporation 


AIRCRAFT 


Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 

Airplane Division (St. Louis Plant), Curtiss- 
Wright Corporation 

Boeing Aircraft Company 

Consolidated Aircraft Corporation 

Douglas Aircraft Company 

Duramold Aircraft Corporation 

Engineering & Research Corporation 

Fairchild Aircraft Division, Fairchild En- 
gine & Airplane Corporation 

Fleetwings, Inc. 

Goodyear Aircraft Corporation 

Grumman Aircraft Engineering Corpora- 
tion 

Intercontinent Aircraft Corporation 

The Intercontinent Corporation 

Lockheed Aircraft Corporation 

The Glenn L. Martin Company 

North American Aviation, Inc. 

Northrop Aircraft, Inc. 

Republic Aviation Corporation 

Stinson Aircraft Division, Vultee Aircraft, 


Inc 

_ ‘Airplane Company 

Vought-Sikorsky Aircraft Division, United 
Aircraft Corporation 

Vultee Aircraft, Inc. 


AIR TRANSPORTATION 
American Airlines, Inc. 
Northwest Airlines, Inc. 
Pan American Airways System 
Transcontinental & Western Air, Inc. 
United Air Lines Transport Corporation 

ALTIMETERS 
Kollsman Instrument Division, Square D 
Company 


yuna = Division, Bendix Avia- 
tion Corporation 


ALUMINUM 


Aluminum Company of America 


BATTERIES 
The B. F. Goodrich Company 


BEARINGS 
Norma-Hoffmann Bearings Corporation 








BOOKS (TECHNICAL) 


Aero Publishers, Inc. 

Aircraft Books, Inc. 

Aircraft Specialties, Inc. 

Theo. Audel and Company 
Aviation Press, Inc. 

Funk & Wagnalls Co. 

Noble and Noble, Publishers 

Pan American Navigation Service 
Pitman Publishing Co. 

Reinhold Publishing Corporation 
Ronald Press, Inc. 

Thompson Aviation Publishers, Inc. 
Weems System of Navigation 
John Wiley and Sons, Inc. 


CAMERAS & SUPPLIES 
Fairchild Aviation Corporation 


CARBURETORS 


Bendix Products Division, Bendix Aviation 
Corporation 
Chandler-Evans Corporation 


COLLECTOR RINGS 


Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 


COMPASSES 


Bendix Radio Corporation 

Fairchild Aviation Corporation 

Kollsman Instrument Division, Square D 
Company 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

RCA Manufacturing Company 

Sperry Gyroscope Company 

Weems System of Navigation 

Weston Electrical Instrument.Company 


COMPOUNDS (CLEANING) 
Oakite Products, Inc. 


CONTROLS & ASSEMBLIES 


Breeze Corporations 

Pump Engineering Service Corporation 
Simmonds Aerocessories, Inc. 

S. S. White Dental Mfg. Company 
Sperry Gyroscope Company 

Vega Airplane Company 


COOLERS (OIL) 
Edward G. Budd Manufacturing Company 
51 


It will be glad to assist in obtaining complete information on listed or any other 


CORD (SHOCK) 
The B. F. Goodrich Company 


COWLS 


Airplane Division (Buffalo Plants), Curtiss 
Wright Corporation 

Edward G. Budd cxcconnommaataae Company 

Vega Airplane Company 


DE-ICER EQUIPMENT 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

The B. F. Goodrich Company 

Pump Engineering Service Corporation 


INSTRUCTION 


Boeing School of Aeronautics 
Casey Jones School of Aeronautics 
Weems System of Navigation 


ENGINES 


Guiberson Diesel Engine Company 

Jacobs Aircraft Engine Company 

Lawrance Engineering and Research Cor- 
poration 

Lycoming Division, Aviation Mfg. Company 

Packard Motor Car Company 

Pratt & Whitney Aircraft Division, United 
Aircraft Corporation 

Ranger Aircraft Engines Division, Fairchild 
Engine and Airplane Corporation 

Wright Aeronautical Corporation 


EXPORTERS 
Aviation Equipment and Export, Inc. 
FABRICS 
Wellington Sears Company 
FASTENERS 


Boots Aircraft Nut Corporation 
Eaton Manufacturing Company 
Elastic Stop Nut Corporation 
Simmonds Aerocessories, Inc. 
Thompson Products, Inc 
Tinnerman Products, Inc. 


FITTINGS (STRUCTURAL) 


Edward G. Budd Manufacturing Company 
Elastic Stop Nut Corporation 
Vega Airplane Company 
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FLOAT 
GEAR 


THE WORLD OVER 


EDO AIRCRAFT 
CORPORATION 


Manufacturers of seaplane 
floats and float gear for mil- 
itary, commercial and private 
aircraft. Contractors to the U. S. 
Navy and Foreign Air Forces. 


413 SECOND STREET 
COLLEGE POINT, N.Y., U.S.A. 
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* MILITARY—SINGLE FLOAT GEAR 


EDO 


STANDARD 





* COMMERCIAL—TWIN FLOAT GEAR 








p DESC 
CATALOG 


WITTEK MFG. CO. ¢ 4305 W. 24th PL., CHICAGO 






WITTEK 
STAINLESS STEEL 
HOSE CLAMPS FOR AIRCRAFT 


Dependable—Proved by use in service, 
Wittek Hose Clamps are the standard 
equipment clamp of commercial and 
military Aircraft Manufacturers and 
the standard replacement clamp of the 
Industry. The quick tightening thumb- 
screw provides a balanced two side 
pull assuring a safe, leakproof connec- 
tion under all conditions. 


Wittek’s new plant addition is 
equipped with a new research and test 
department and is adapted for in- 
creased production to the exacting 
standards of the Aircraft industry. 


TYPE “FB’—A modern design for 
modern Aircraft is a solid band stain- 
less steel hose clamp which combines 
light weight with greater strength and 
provides the most practical hose clamp 
for aircraft use. : 





































BxAx30 


REG. TRADE MARK 


B * A* 30 airplane wing 
cloth, famous for its uni- 
formity, is lighter, stronger 
and more closely woven 
than other airfoil fabrics. 


WELLINGTON SEARS COMPANY 


65 WORTH STREET 











NEW YORK CITY 








DIRECTORY 


FLOATS & SKIS 


Edo Aircraft Corporation 
Goodyear Tire & Rubber Company, Inc. 


FLOORING 


Simmonds Aerocessories, Inc. 


FORGINGS 


Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 
Wyman-Gordon Company 


FUEL & HYDRAULIC SYSTEMS 


Bendix Products Division, Bendix Aviation 
Corporation 

Chandler-Evans Corporation 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Pump Engineering Service Corporation 


FUELS & OILS 


The Pure Oil Company 

Shell Oil Company 

Socony-Vacuum Oil Company 
Standard Oil Company of California 
Standard Oil Company (Indiana) 
Standard Oil Company of New Jersey 
The Texas Company 


GEAR BOXES 
(ACCESSORY DRIVE) 


Pump Engineering Service Corporation 


GENERATORS 


Lawrance Engineering and Research Cor- 
poration 

Westinghouse Electric & Manufacturing 
Company 


HOSE (RUBBER) 


The B. F. Goodrich Company 
Goodyear Tire and Rubber Company, Inc. 


HOSE CLAMPS 
Wittek Manufacturing Company 


INSTRUMENTS (AIRCRAFT) 


Cambridge Instrument Company 

W. & L. E. Gurley 

Impact Register Company 

Kollsman Instrument Division, Square D 
Company 

Minneapolis-Honeywell Regulator Co., Inc. 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

Simmonds Aerocessories, Inc. 

Sperry Gyroscope Company 

Westinghouse Electric and Manufacturing 


Company 
Weston Electrical Instrument Company 


INSTRUMENTS (ENGINE) 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Cambridge Instrument Company 

Kollsman Instrument Division, Square D 
Company 

Simmonds Aerocessories, Inc. 

Weston Electrical Instrument Company 


OF AIRCRAFT PRODUCTS AND 


INSTRUMENTS 
(METEOROLOGICAL) 


Julien P. Friez & Sons Division, Bendix 
Aviation Corporation 

W. & L. E. Gurley 

Kollsman Instrument Division, Square D 
Company 

Simmonds Aerocessories, Inc. 


INSURANCE 
Associated Aviation Underwriters 


Aero Insurance Underwriters 
United States Aviation Underwriters 


LANDING GEAR 
Bendix Products Division, Bendix Aviation 
Corporation 
Cleveland Pneumatic Tool Company 
Thompson Products, Inc. 


LIGHTS & ACCESSORIES 
(AIRPORT, AIRWAY) 


Westinghouse Electric and Manufacturing 
Company 
MAGNETOS 
Scintilla Magneto Company 


MANIFOLDS (EXHAUST) 
Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 


Edward G. Budd Manufacturing Company 
Vega Airplane Company 


METALS (STRUCTURAL) 
Aluminum Company of America 
American Rolling Mill Company 


Climax-Molybdenum Company 
Summerill Tubing Company 


MOLYBDENUM ALLOY 
Climax Molybdenum Company 


NAVIGATIONAL EQUIPMENT 
Pan American Navigation Service 


Simmonds Aerocessories, Inc. 
Weems System of Navigation 


NICKEL & NICKEL ALLOYS 


International Nickel Company, Nickel 


Division 
OXYGEN EQUIPMENT 


Cambridge Instrument Company 
Puritan Compressed Gas Corporation 


PISTON RINGS 
Thompson Products, Inc. 


PLASTICS 


Bakelite Corporation 

Duramold Aircraft Corporation 

Westinghouse Electric & Manufacturing 
Company 


PLYWOOD 


Duramold Aircraft Corporation 
U.S. Plywood Corporation 





SERVICES 53 


PROPELLERS 


Eaton Manufacturing Company 

Hamilton Standard Propellers Division, 
United Aircraft Corporation 

Lycoming Division, Aviation Manufactur- 
ing Corporation 

Propeller Division, Curtiss-Wright Cor- 
poration 


PROPELLER PARTS 


Eaton Manufacturing Company 

Hamilton Standard Propellers Division, 
United Aircraft Corporation 

Lycoming Division, Aviation Manufactur- 
ing Corporation 

Propeller Division, Curtiss-Wright Cor- 
poration 

Thompson Products, Inc. 


PROPELLER PRODUCTION 
MACHINERY 


Engineering and Research Corporation 


PUMPS (AIR, FUEL, OIL, 
VACUUM, HYDRAULIC) 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Candler-Hill Corporation 

Chandler-Evans Corporation 

Pump Engineering Service Corporation 

Thompson Products, Inc. 


RADIOS (AIRCRAFT & AIRPORT) 


Aircraft Radio Corporation 

Bendix Radio Corporation 

RCA Manufacturing Company 

Sperry Gyroscope Company 

Washington Institute of Technology 

Westinghouse Electric and Manufacturing 
Company 


REMOTE CONTROL & 
RECORDING DEVICES 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Impact Register Company 

Simmonds Aerocessories, Inc. 

Westinghouse Electric and Manufacturing 
Company 


RIVETS 


Aluminum Company of America 


The B. F. Goodrich Company 


RUBBER PRODUCTS 


General Tire & Rubber Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 


SCREWS, NUTS & BOLTS 


Boots Aircraft Nut Corporation 
Continental Screw Company 
Eaton Manufacturing Company 
Elastic Stop Nut Corporation 
Thompson Products, Inc. 
Tinnerman Products, Inc. 


SEATS (PILOT) 


Bendix Products Division, Bendix Aviation 
Corporation 

Edward G. Budd Manufacturing Company 

The B. F. Goodrich Company 


SPARK PLUGS 


The BG Corporation 
Scintilla Magneto Company 
Simmonds Aerocessories, Inc. 
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SHEDDING «® X3020 Xs 


AND UP TO POUNDS OF 
DEAD WEIGHT sy use oF 









SELF-LOCKING 
AIRCRAFT NUTS 


''Outlast the Plane’’ 


The revolutionary light-weight 
all metal, one piece, self- 
locking aircraft nut that is 
made from sheet metal...meets 
all Army and Navy Air specifi- 
cations and is authorized for 
use wherever self-locking nuts 
are applicable. 


Leading aircraft manufactur- 


ers are now shedding weight 
with Boots Aircraft Nuts. 


WRITE IN FOR VALUABLE 
TECHNICAL DATA. 


Manufactured by 
Scovill Mfg. Co., Waterbury, Conn, 
United Carr Fastener Corp., 
Cambridge, Mass. 
for 
BOOTS AIRCRAFT NUT CORP. 


New Canaan, Conn. 














CLEANING 
BEFORE 
ANODIZIN 


improved results obtained by using 
safe, low-cost Oakite method 


For cleaning aluminum aircraft parts such as cowl- 
ing, struts, propellers, pistons, etc., before anodizing 
or similar protective surface treatment, use Oakite 
Aviation Cleaner. Its complete SAFETY, its thor- 
ough and fast cleaning action have made it the 
STANDARD and APPROVED material for this 
work the Nation over. More details on request. 
Tell us your problem ...we are at your service! 
























OAKITE PRODUCTS, INC., 27 Thames Street, NEW YORK, N. Y. 
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references 


subjects. 


photostat rates. 





compile any information desired. 


| The Technical Information Service 


of the 


Institute of the Aeronautical Sciences 





This service has experienced personnel under the supervision of trained aeronautical engineers to 
The services range from listing specialized reference books to the 
preparation of exhaustive bibliographies, digesting of reports and general surveys of any aeronautical 
Some of the available services are: 
Bibliographies on any aeronautical subject. 
Reports on any aeronautical subject. 


Digests of aeronautical books, papers, periodicals and 


Translations in all languages. 


Engineering investigations of special aeronautical 
Biographies of individuals engaged in aeronautics. 


Research work is charged at the usual library fee of $2.00 per hour. Special arrangements may be 
made for work requiring several weeks or months. 

Translators are available for accurate transcriptions of all foreign language data. Translations are 
carefully edited by trained engineers at the standard rate of 1¢ per word. Minimum charge, $2.00. 

Reproductions of any material in the Aeronautical Archives of the Institute may be ordered at standard 


Photostats of any aeronautical or general engineering 
material. 


Microfilms made on special order. 


Photographs made from the Institute’s photographic 
collection. 


Drawings and tracings made. 


In addition to the services mentioned any com- 
mission which comes within the scope of the Service 
will be accepted. 




















DIRECTORY 


STAINLESS STEEL 
American Rolling Mill Company 


Edward G. Budd Manufacturing Company 
Summerill Tubing Company 


STAMPINGS (METAL) 


Edward G. Budd Manufacturing Company 
Eaton Manufacturing Company 


STANDARD PRECISION 
WEIGHTS & MEASURES 


W. & L. E. Gurley 


STARTERS 
Breeze Corporations 


Eclipse Aviation Division, Bendix Aviation 
Corporation 


STRUTS & SHOCK CORD 
Bendix Products Division, Bendix Aviation 
Corporation 
Cleveland Pneumatic Tool Company 
SURVEYS (AERIAL) 
Fairchild Aerial Surveys, Inc. 


SURFACES (WING & CONTROL) 


Edward G. Budd Manufacturing Company 
Fleetwings, Inc. 
Goodyear Aircraft Corporation 


AIRCRAFT PRODUCTS AND SERVICES 55 
SWITCHES TUBING (RUBBER) 
Eclipse Aviation Division, Bendix Aviation General Tire & Rubber Company 


Corporation 
Westinghouse Electric and Manufacturing 
Company 


TACHOMETERS 
Breeze Corporations 
Kollsman Instrument Division, Square D 
Company 
Weston Electrical Instrument Company 
TIE RODS 
Breeze Corporations 
Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 
TIRES & TUBES 
General Tire & Rubber Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 
TOOLS 


Cleveland Pneumatic Tool Company 
Paramount Products, Inc. 


TUBING (FLEXIBLE) 
Breeze Corporations 


Eclipse Aviation Division, Bendix Aviation 
Corporation 


TUBING (RIGID NON-FERROUS) 


Aluminum Company of America 


The B. F. Goodrich Company 


TUBING (STAINLESS STEEL) 


Summerill Tubing Company 


TUBING (STREAMLINE) 


Summerill Tubing Company 


VACUUM SYSTEMS 


Simmonds Aerocessories, Inc. 


VALVES & ACCESSORIES 


Cleveland Pneumatic Tool Company 

Eaton Manufacturing Company 

Pump Engineering Service Corporation 

Simmonds Aerocessories, Inc. 

Thompson Products, Inc. 

Westinghouse Electric and Manufacturing 
Company 


WHEELS & BRAKES 


Bendix Products Division, Bendix Aviation 
Corporation 

General Tire & Rubber Company 

The B. F. Goodrich Company 

Goodyear Tire & Rubber Company 


Simmonds Aerocessories, Inc. 








on the job result, Republic production 
men report. 

Hitherto it had been necessary for a 
man working within the fuselage of an 
airplane on the line to crawl back to the 
first available opening if he had any in- 
structions for the men working with 
him on the outside. It was extremely 
difficult for the superintendent or fore- 
man to communicate with the man 
within the airplane. It meant halting 
some phase of a man’s work while some- 
one went into the interior. 

Appreciating that in the course of a 
month, the time lost by employing such 
a method might amount to the time 
needed to get another Republic“‘Lancer” 
into the hands of the U.S. Army Air 
Force pilots, Republic production men 
devised the telephone system which 
eliminated such time losses. It is be- 
lieved to be the first use of a telephone 
hookup on aircraft assembly-line pro- 
duction. 

In order to obtain the equipment 
which would allow instantaneous com- 
munication between one or several 
points on an airplane, use was made of 
the standard Bell System operator’s 
equipment, which is a covered light 


FROM THE INDUSTRY 


(Continued from page 40) 


weight head receiver and chest trans- 
mitter, especially designed for clear 
transmission and freedom from noise. 
Regardless of the number of the units on 
the line, there will always remain an 
adequate amount of volume, provided 
by the desk set box containing an induc- 
tion coil. The equipment used at Re- 
public was especially designed for hard 
use and to stand up under the demands 
to which it is subjected as top-speed 
work goes on. 


The Wilbur & Williams Company 


Releases from the manufacturers of 
Dye-Crete, The Wilbur & Williams 
Company in Boston, state that this 
product makes it possible to dye con- 
crete floors and coat them with alcohol 
and grease-resistant enamel within one 
hour. This recent development is said 
to counteract all of the four serious hin- 
drances to color and dust-proof concrete 
floors. 

Concrete is usually laid directly on, or 
close to, the ground. It therefore con- 
tains a certain amount of moisture— 
thus creating capillary action which 


tends to push the coating off. A second 
handicap, even on old floors, is that al- 
kali reaction which, particularly in the 
presence of moisture, tends to soften any 
oil paints or varnishes, so that they can- 
not give a durable, hard finish. 

\ctual mechanical wear on the high 

pots of the concrete surface are a third 
hindrance to color and dust-proof, alco- 
hol and grease-resistant concrete floors. 
Even two or three surface coats of or- 
dinary finish will in time be worn down; 
the concrete color will show through and 
repainting will again be necessary. 
Finally, oils, greases, aleohol and vari- 
ous chemicals attack the usual types of 
paints. 

Its makers report that Dye-Crete was 
developed to overcome each of these 
four influences which are constantly 
battling against permanent finish on 
concrete floors. Part of the Dye-Crete 
method is not a paint at all, but a stain 
which penetrates deeply into the con- 
crete and becomes part of it. Even 
when the concrete wears down, it re- 
mains the same color to the depth of the 
Dye-Crete penetration. There is no 
way for this stain to be lifted or worn 
off until the floor itself is worn down. 





THE AERONAUTICAL 


REPUBLIC’S 
P-43 flashes 


through its paces 


on SHELL 


felemmeleng.\, | macy tle] al. 13 
--- AND AEROSHELL OIL 


IKE a sleek silver bullet 
slashing through 
space, the new Republic 
Fighter P-43 does its stuff 
—its Pratt& Whitney Twin 
Wasp engine roaring, on 
Shell 100 Octane. The 
same fuel (produced com- 
mercially for the first time 
by Shell) that has made 
American military planes 
unexcelled in perform- 
ance, speed and flying 
range. 

No wonder those who 
know flying prefer Shell 
Aviation Fuel as well as 
AeroShell Oil. 

Shell Oil Co., Inc., 50 
West 50th St., New York, 
N. Y., or 100 Bush St., 
San Francisco, Cal. 





REPUBLIC FIGHTER P-43 
Flying Weight—4,155 Ibs. 
Length—28’ 544’’. Span— 
36’. 1,200 H. P. Pratt & 
Whitney Twin Wasp En- 
gine. Fuel—Shell 100 Oc- 
tane. Oil—AeroShell. 


REPUBLIC Uses Shell Avia- 
tion Products Exclusively 
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T a rate of 280 impulses per second, 
A the cylinders of the Cyclone 14 air- 
craft engine deliver 1700 horsepower 
to the whirling crankshaft. With every 
revolution of this shaft, 14 sturdy 
pistons and rods accelerate up to 60 
m.p.h. in a distance of 6 inches, then 
instantly reverse to complete the cycle. 
Under such conditions, operating 
smoothness requires 
the most precise bal- 
ance of moving parts. 

This even flow of 
power from a Wright 


eT 
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engine is assured by checking every 
individual Wright crankshaft on a Dy- 
netric Balancer. Accurate to the fraction 
of an ounce, this device determines not 
only the size of the counterweight re- 
quired by a crankshaft, but also the 
exact point of application. With such 
precision equipment, Wright has main- 
tained an unvarying standard of 
quality while defense 
output has increased 
nearly seven-fold to 
more than 1,750,000 
horsepower a month. 


WRIGHT AERONAUTICAL CORPORATION ee PATERSON, NEW JERSEY 


Division of Curtiss-Wright Corporation 





Series 41 Direct Cranking Electric 
and Inertia Starter 


INCREASED 

PRODUCTION 

FOR NATIONAL 
DEFENSE 


ASS production of Eclipse air- 
craft accessory units, to the 
most exacting standards, has been 
accomplished through use of new 
machine tools, improved produc- 
tion methods, and trained personnel. 
To meet the ever-increasing re- 
quirements of the aircraft industry, 
Eclipse Aviation has further in- 
creased production output not only 
by expansion of existing facilities, 
but by acquisition of carefully selec- 
ted additional plants, capable of 
producing, under Eclipse supervi- 
sion, parts and units in accordance 
with Eclipse specifications and 
quality standards. 

Continued improvement and 
simplification of product design 
and standardization of production 
units are also important factors in 
speeding an uninterrupted flow of 
Eclipse Aircraft Accessory Units 
for National Defense. 


At Left: Assembling Series 41 Direct Cranking 
Electric and Inertia Starters, Eclipse 
Production Department 


ECLIPSE AVIATION 
DIVISION OF 
BENDIX AVIATION CORPORATION 


BENDIX, NEW JERSEY, U.S. A. 


Eclipse Aircraft Accessory Equipment: En- 
gine Starters, Solenoid Switches, Booster Coils, 
Control Switches, Generators and Control 
Boxes, Radio Dynamotors, Supercharger Reg- 
ulators, Electric Retracting Motors, Propeller 
Anti-Icer Pumps, Mechanical De-Icer Equip- 
ment, Air Pumps, Air Valves, Oil Separators, 
Hydraulic Pumps, Ammunition Rounds Count- 
ers and Contactors, Synchroscope, Fuel Flow- 
meters, Seamless Flexible Metal Hose, Ordnance 
Equipment, Magnesium, Aluminum and 
Non-Ferrous Sand Castings. 





